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NOTICE 


This  report  has  been  prepared  for  the  U.S.  Department  of  Defense  (DOD) 
by  CH2M  HILL  and  PEER  Consultants,  Inc.,  for  the  purpose  of  reducing 
hazardous  waste  generation  from  DOD  industrial  processes.  It  is  not  an 
endorsement  of  any  product.  The  views  expressed  herein  are  those  of  the 
contractor  and  do  not  necessarily  reflect  the  official  views  of  the 
publishing  agency  or  the  Department  of  Defense. 

Copies  of  this  report  may  be  purchased  from: 

National  Technical  Information  Service 
5285  Port  Royal  Road 
Springfield,  Virginia  22161 

Federal  Government  agencies  and  their  contractors  registered  with  the 
Defense  Technical  Information  Center  should  direct  requests  for 
copies  of  this  report  to: 


Defense  Technical  Information  Center 
Cameron  Station 
Alexandria,  Virginia  22314 

This  report  was  prepared  by  CH2M  HILL,  Inc.,  Reston,  Virginia, 
and  PEER  Consultants,  Inc.,  Rockville,  Maryland,  under 
Contract  Number  DAC  A87-84-C-0076,  dated  August  17,  1984, 
for  the  DOD  Environmental  Leadership  Project  (DELP)  and  the 
U.S.  Army  Corps  of  Engineers  (COE).  CH2M  HILL  was  the  prime 
contractor.  PEER  was  responsible  for  the  preparation  and 
presentation  of  training  workshops  at  the  sites  of  the  Projects  of 
Excellence.  Dr.  Richard  Boubel  was  the  Project  Officer  for  DELP, 
and  Mr.  Stan  Lee  was  the  COE  Project  Officer.  Dr.  Thomas  E.  Higgins 
was  Project  Manager  for  CH2M  HILL,  and  Dr.  Brian  P.  J.  Higgins  was 
Project  Manager  for  PEER.  Major  contributions  were  made  to  this 
project  by  Drew  P.  Desher,  Randall  Peterson,  R.  Benson  Fergus, 

J.  Kendall  Cable,  Thomas  R.  Card,  Brian  R.  Marshall,  Daniel  Bostrom, 
and  Reid  Dennis,  of  CH2M  HILL,  and  Mary  Savage  of  PEER, 
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DISCLAIMER 

Mention  of  specific  Items  of  equipment,  trade  names,  consultants,  or 
Industries  does  not  constitute  an  endorsement  by  the  U.S.  Department  of 
Defense.  Names  and  addresses  are  provided  only  as  a  convenience  for  readers 
of  these  workshop  materials. 
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PLASTIC  MEDIA  PAINT  STRIPPING 
AUGUST  13-14,  1985 


Tuesday.  August  13,  1985 

Location:  VIP  Area  Conference  Room,  Building  225  (Main  Hanger),  HUl  AFB 

8:15  AM  Welcome:  BG  Harold  N.  Campbell,  Vice  Commander,  Ogden  Air  Logistics 
Center 

8:30  AM  Introduction 

Moderator:  Brian  Higgins,  PEER  Consultants 

Participants  Introduce  themselves  -  name,  organization,  and 
responsibilities 

9:00  AM  Projects  of  Excellence  Background  and  Purpose 

Speakers:  Richard  Boubel,  Defense  Environmental  Leadership 

Project 

Thomas  Higgins,  CH2M  HIlL 

Coffee  Break 

10:00  AM  Paint  Stripping  Project  Description 

Speaker:  Bob  Roberts,  Project  Developer 

Videotape:  Plastic  Blasting  Versus  Chemical  Paint  Removal  (U.S.  Air 

Force,  1984,  8  minutes) 

11:15  AM  Occupational  Safety  and  Health  Concerns 

Speaker:  LTC  M.G.  Moody,  Staff  Bloenvironmental  Engineer,  Hill  AFB 

11:30  AM  Corrosion  and  Metallurgical  Considerations 

Speaker:  Allen  Budge,  Corrosion  Control  Chemist,  Hill  AFB 

12:00  PM  Lunch  Break 

1:15  PM  Videotape:  Plastic  Blasting  Versus  Chemical  Paint  Removal  (U.S. 
Technology  Corp.,  1985,  15  minutes) 
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AGENDA  (Continued) 

Tuesday.  August  13,  1985  (Continued) 

1:30  PM  Tour  and  Demonstration  of  Paint  Stripping  Facilities 

Hanger  236,  Clemco  Blast  Equipment  and  Glove  Box 
Building  220,  Chemical  Paint  Stripping 
Building  223,  F-4  Blast  Booth 
Solvent  and  Waste  Solvent  Storage  Area 
Building  220,  Breathing  Air  Filters 

4:30  PM  Adjourn  for  the  Day 

Wednesday.  August  14,  1985 

Location:  VIP  Area  Conference  Room,  Building  225 

8:30  AM  Report  of  Hands-on  Demonstration 

Speakers:  Bill  Cain,  Chemical  Engineer,  Oklahoma  City  ALC 

Vicki  Singleton,  Materials  Engineer,  Air  Forace  Storage 
and  Disposition  Center,  Davls-Monthan  AFB 

8:45  AM  Project  Requirements  and  Implementation 

Speaker:  Bob  Roberts,  Project  Developer 

Coffee  Break 

9:45  AM  Project  Overview  and  Production  Benefits 
Speaker:  Brian  Higgins,  PEER  Consultants 

Discussion:  All  Participants 

10:45  AM  Impacts  on  the  Industrial  Wastewater  Treatment  Plant 

Speaker:  Allan  Dalplas,  Environmental  Coordinator,  Base  Civil 

Engineering,  H111  AFB 
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AGENDA  (Continued) 

Wednesday,  August  14,  1985  (Continued) 

11:15  AM  PRAM  Program 

Speaker:  Ken  Vincent,  PRAM  Program  Officer,  Air  Logistics  Command, 

Wriqht-Patterson  AFB 

11:45  AM  Occupational  Safety  and  Health  Progress  In  Aircraft  Paint  Stripping 
Speaker:  Samuel  Vigil,  Industrial  Hygienist,  Hill  AFB 

12:30  PM  Lunch  Break 

1:15  PM  Videotape:  Central l2ed  Vehicle  Wash  Racks  and  Scheduled 

Maintenance  Facilities  (U.S.  Army  Construction  Engineering 
Research  Laboratory,  1984,  15  minutes) 

1:30  PM  Project  Funding  and  Future  Directions 

Speaker:  Richard  Boubel,  DELP 

2:00  PM  Hands-on  Demonstration  of  Plastic  Media  Paint  Stripping 

Schmidt  Blast  Machine  and  Vacuum  Nozzle 
Paint  Removal  from  Carbon  Graphite 

3:00  PM  Tour  of  Metallurgical  and  Non-Destructive  Testing  Laboratory 

Plastic  Blasting  Test  Specimens 
Surface  Penetrant  Testing 
Eddy  Current  Testing 


4:30  PM  Workshop  Adjourned 
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WORKSHOP  RESPONSE  SURVEY  (tear  out) 

Why  did  you  come  to  the  workshop  -  what  did  you  hope  to  learn? 


Which  parts  of  the  program  were  of  most  interest  to  you? 


What  additional  topics  should  have  been  covered? 


What  problems  do  you  foresee  1n  developing  the  capability  for  plastic  media 
paint  stripping  at  your  installation? 


Arc  there  other  process  modifications  with  the  potential  to  Improve 
productivity  and/or  reduce  waste  generation  which  you  hope  to  see 
Implemented? 


What  methods  of  Information/technology  transfer  do  you  think  would  have 
the  greatest  chance  for  success  in  helping  to  spread  process  Improvements 
and  new  technologies? 


Other  Comments  (Continue  on  Back) 


Please  Return  to: 

Name  _  Brian  Higgins 

Organization _  PEER  Consultants,  Inc. 

_  1160  Rockville  Pk,  Suite  ?02 

Phone  _ _ Rockville,  MD  20852 
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PARTICIPANTS 


Richard  W.  Boubel,  PhD,  PE,  Project  Officer 

DOD  Environmental  Leadership  Project 

1717  H  Street,  NW,  Room  202 

Washington,  DC  20006 

Phone;  (202)  653-1273  AV  294-1273 

Stan  Lee,  Contracting  Officer's  Representative 
U.S.  Army  Engineer  Division,  Huntsville 
ATTN;  ED- PM 
P.O.  Box  1600 

Huntsville,  Alabama  35807 
Phone:  (205)  895-5803 

Ralph  Powell,  Section  Chief 
Tom  Byers,  Engineer 

Galen  Seek,  Paint  Stripping  Technician  and  Demonstrator 

Facilities  and  Equipment 

00-ALC/MABEB 

Hill  AFB,  Utah  84056 

Phone:  (801)  777-2042/3534 

Robert  A.  Roberts,  Project  Developer  and  Demonstrator 
(Retired  from  00-ALC/MABEB  on  August  3,  1985) 

356  East  Gordon  #3 
Layton,  Utah  84041 
Phone:  (801)  546-3838 

Thomas  E.  Higgins,  PhD,  PE,  Project  Manager 
CH2M  HILL 

1941  Roland  Clarke  Place 
Reston,  Virginia  22091 
Phone:  (703)  620-5200 

Brian  P.J.  Higgins,  PhD,  PE,  Workshop  Manager 
PEER  Consultants,  Inc. 

1160  Rockville  Pike,  Suite  202 
Rockville,  Maryland  20852 
Phone:  (301)  340-7990 


Vi 
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BG  Harold  N.  Campbell,  Vice  Commander 
00-ALC/CV 

Hill  AFB,  Utah  84056 
Phone:  801-777-5111 

Gene  L-  Mortensen,  Deputy'  Director  of  Maintenance 
00-ALC/MA 

Hill  AFB.  Utah  84056 
Phone:  801-777-3816 

E.  Leon  Jaeger,  F-4  Liason 

Aircraft  System  Program  Management 

00-ALC/MMSRA 

Hill  AFB,  Utah  84056 

Phone:  AV  458-6711 

LTC  M.G.  Moody,  Staff  Bioenvironmental  Engineer 

T.  Samuel  Vigil,  Industrial  Hygienist 
Willard  Ferrell,  Industrial  Hygienist 

U. S.  Air  Force  Hospital/SGB 

Hill  Air  Force  Base,  Utah  84056-5149 

Phone:  (801)  777-4551/4539/1180  AV  458-4539 

E.  Allan  Oalpias,  PE,  Environmental  Coordinator 
Civil  Engineering,  2849  ABG/DEEXX 
Hill  Air  Force  Base,  Utah  84056-5149 
Phone:  (801)  777-2065 

Allen  N.  Budge,  Corrosion  Control  Chemist 
Dave  Chase,  Metallurgist  and  Demonstrator 
Physical  Sciences  Laboratory 
00-ALC/MAQC 

Hill  Air  Force  Base,  Utah  84056-5149 
Phone:  (801)  777-3644 

Ken  Vincent,  Program  Manager 
PRAM  Program  Office 
afalc/rax 

Wright-Pattersori  AFB,  Ohio  45433 
Phone:  AV  785-6201 
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PARTICIPANTS  (Continued) 


Oscar  Royce,  President  and  General  Manager 

Don  °etersen,  F-4  Blast  Booth  Construction  Superintendent  and  Demonstrator 
Royce  Mechanical  Systems,  Inc. 

2400  South  2050  West 
Ogden,  Utah  84402 
Phone:  (801)  731-1163 

Nelson  N.  Hall,  Chief 
Restoration  Division 
U.S.  Air  Force  Museum 
Wright-Patterson  AFP,  Ohio  45433 
Phone:  (513)  255-0930 

Mike  Wa''ne,  Industrial  Engineer 
WR-ALC/MABEI 

Robins  AFB,  Georgia  31098 
Phone:  (912)  926-4428 

Ed  Williams,  General  Foreman  of  Painting 
WR-ALC/MABPA 

Robins  AFB,  Georgia  31098 

Phone:  (912)  926-2144  AV  468-4930  or  2144 

Dilloh  Logue 

Bioenvironmental  Engineering  Section 
USAF  Hospital 
Robins  AFB,  Georgia  31098 
Phone:  AV  468-2248 

2LT  Mikael  Spanberg 
2854  CES/DEEX 

Tinker  AFB,  Oklahoma  73135 
Phone:  (405)  734-3201  AV  884-3201 

Charles  Campbell,  Chief 
Aircraft  Services  Section 
OC-ALC/MABPC 

Tinker  AFB,  Oklahoma  73145 
Phone:  (405)  736-3074  AV  336-3074 


viii 
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PARTICIPANTS  (Continued) 


Bin  Cain,  Chemical  Engineer 
OC-ALC/MABEP 

Tinker  AFB,  Oklahoma  73145 
Phone:  (405)  736-5986  AV  336-5986 

Robert  D.  Dillon 

Quality  Control  Laboratory 

OC-ALC/MAQ/CC 

Tinker  AFB,  Oklahoma  73145 
Phone:  (405)  736-2135 

Wally  Quaider,  Environmental  Engineer 
HQ  AFLC/DEPB 

Wright-Patterson  AFB,  Ohio  45433 
Phone:  (513)  257-4920  AV  787-4920 

Vicki  Singleton,  Materials  Engineer 
MASDC/XRS 

Oavis-Monthan  AFB,  Arizona  85707 
Phone:  (602)  748-5502  AV  361-5502 

Michael  T.  Coiro,  Chief 
Planning  Section 
MASDC/MAFM 

Oavis-Monthan  AFB,  AZ  85707 
Phone:  (602)  748-5096  AV  316-5096 

Fred  Steinkamp,  District  Manager 
CompAir  Kellogg,  Inc. 

P.O.  Box  681 
Parker,  CO  80134 
Phone:  (303)  841-2508 

DanielSkwozynski ,  Product  Manager 
CompAir  Kellogg,  Inc. 

P.O.  Box  159 
Kingston,  NH  03848 
Phone:  (603)  642-4233 
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PARTICIPATING  ORGANIZATIONS 
DEFENSE  ENVIRONMENTAL  LEADERSHIP  PROJECT  (HELP) 

The  Defense  Environmental  Leadership  Project  was  Initiated  In  January  1984  by 
the  Director  of  Environmental  Policy  for  the  Secretary  of  Defense  to  develop 
Innovative  solutions  to  long-term  environmental  problems  with  policy  and  cost 
Implications.  The  purpose  of  the  Environmental  Leadership  Project  Is  to 
Improve  DOD's  national  leadership  position  In  environmental  protection: 

0  To  Imp;  £  compliance 

0  To  reduce  wastes 

DELP  Is  responsible  for  the  development  and  funding  of  this  project  on 
Industrial  processes  to  reduce  generation  of  ha2ardous  waste  at  DoD 
facilities. 

Contacts:  Andres  Talts,  MS,  PE,  Office  Director 

Richard  U.  Boubel,  PhD,  PE,  Project  Officer 
Defense  Environmental  Leadership  Project 
1717  H  Street,  NW,  Room  202 
Washington,  DC  20006 

Phone  (202)  653-1273  Autovon  294-1273 
OGDEN  AIR  LOGISTICS  CENTER  (00-ALC) 


The  Ogden  Air  Logistics  Center  Is  the  major  tenant  activity  at  Hill  AFB.  It 
Is  one  of  five  Air  Logistics  Centers  of  the  Air  Logistics  Command.  The 
Center  has  worldwide  logistics  management  and  maintenance  support 
responsibilities  for  the  Mlnuteman  and  Titan  II  missiles,  Bomarc  drone 
missile.  Maverick  air-to-ground  missile,  and  Emergency  Rocket  Communication 
System.  Ogden  Is  also  providing  Initial  logistical  support  and  system 
management  for  the  Peacekeeper  ICBM.  The  Center  Is  logistics  manager  for  all 
conventional  airmunitlons,  solid  propellants,  and  explosive  devices  used 
throughout  the  Air  Force. 

Ogden  ALC  performs  worldwide  system  program  .management  for  the  F-4  Phantom 
and  the  F-16  Fighting  Falcon.  More  than  300  fighter  aircraft  receive  depot 
maintenance,  modification,  and  repair  at  Hill  AFB  each  year.  The  ALC 
Directorate  of  Maintenance  has  Investigated  Improved  methods  of  removing 
paint  from  aircraft  and  aircraft  components  for  several  years.  The  Center 
developed  and  tested  the  plastic  media  paint  stripping  process  and  recently 
put  Into  operation  the  first  facility  which  was  designed  and  constructed  to 
use  this  process  on  entire  aircraft.  For  these  reasons  the  Defense 
Environmental  Leadership  Project  has  selected  the  Plastic  Media  Paint 
Stripping  Process  at  Hill  Air  Force  Base  as  the  Project  of  Excellence  for  the 
U.S.  A1r  Force. 

Contact:  Ralph  Powell,  Section  Chief 

Tom  Byers,  Engineer 
Facilities  and  Equipment 
00/ALC/MABEB 

Hill  Air  Force  Base,  Utah  84056-5149 
Phone  (801)  777-2042/3534 
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PARTICIPATING  ORGANIZATIONS 


AIR  RNtCE  loeisncs  CONIMAND 

HMdquertvrs,  Wright-Patterson  AFB,  Ohio 


CommAr)d#r 


_ 1 _ 

1 - 1 - 1 - 

Wamar  RoMna  Ak  Loglatica  CaMar  Oklanoma  Clly  Ogdan  Air  Leglatica  Cantar 

Rotm  AFB.  Oa  Air  Loglatica  Cantar  Ml  AFB.  Ulan 

Tinkar  AFB.  Okla 

- - 1 

Sacramanto  Air  Loglatica  Cantar  San  Antonio  Air  Loglatica  Canlar 

McCiallan  AFB.  Calil  KallyAFB.  Tai 

1 - 1 - 

Logistic*  Opmttont  C«ntof  Loglatica  Msn«g«m«ni  Sytitmt 

tAfrtgN^PaBaraon  Af  8.  Otm  Cantor 

^ighl  Paitsrton  AFB,  Ohio 

- 1 - 1 

AFLC  Intarnatlonal  Aaroapaca  Culdanca  and 

Loglatica  Cantar  Ualrology  Canlar 

MkigN-Paltarton  AFB.  Ohio  Nawark  AFS.  Ohio 

i  t 

HtMlary  Aircraft  tferaga  Ak  Forea  Aequialtlon  Loglatica 

artd  DtapoaNlon  Cantar  Cantar 

Oaina  Monthan  AFB.  Ant  MkiqN.Paltaraon  AFB.  Ohio 

I  1 

Air  Forea  Muaaum  Air  Forca  Contract  Uaintananea 

\Akighl  Paflar»on  AFB.  Ohio  Cantar 

WAight-Paltarsoo  AFB.  OhK) 

UHHMtc*  tupffOfl  C«nt*r.  Cautoging  (nd  •landardlxatlen  USAF  Madleil  Camtr  77»0*h  Air  SaM  Wing 

Cufopa  CaMar  lAAigni-Ptntrton  AFB.  Onw  Wighl  Paltarsoo  AFB.  Onw 

RAF  Karr«tt.  UK  BaMa  Craak.  Mteh 


PARTICIPATING  ORGANIZATIONS  (continued) 


CH2M  HTLI. 


CH2M  HILL  is  a  consulting  engineering  firm  with  over  2,500  employees  in  more 
than  40  domestic  and  foreign  offices.  The  firm  specializes  in  water  and 
waste  management  arid  in  all  types  of  civil  engineering,  transportation, 
industry,  energy,  and  agricultural  projects.  CH2M  HILL  provides  hazardous 
waste  investigation  and  remediation  services  to  Federal,  State,  and  local 
governments,  to  the  military  services,  and  to  private  industry.  CH2M  HILL  is 
prime  contractor  to  DELP  for  this  project  on  industrial  processes  to  reduce 
generation  of  hazardous  waste  at  DOD  facilities. 

Contacts:  Steve  Guttenplan,  MS,  Manager,  Industrial  Wastes 

Thomas  E.  Higgins,  PhD,  PE,  Project  Manager 
CH2M  HILL 

1941  Roland  Clarke  Place 
Reston,  Virginia  22091 
Phone  (703)  620-5200 


PEER  CONSULTANTS.  INC. 

PEER  Consultants,  Inc.,  is  a  civil,  chemical,  and  environmental  engineering 
firm  which  provides  comprehensive  professional  services  In  environmental 
sciences  and  engineering,  water  and  wastewater  systems,  solid  and  hazardous 
"/aste  management,  infrastructure  analysis,  and  information  and  technology 
transfer.  PEER  offices  are  located  in  Rockville,  Maryland,  Washington,  DC, 
Philadelphia,  Pennsylvania,  and  Gary,  Indiana.  As  subcontractor  to  CH2M 
HILL,  PEER  Consultants  1s  responsible  for  developing  and  conducting  a  two-day 
training  program  for  each  of  three  Projects  of  Excellence  as  part  of  this 
projei'tt  on  industrial  processes  to  reduce  generation  of  hazardous  waste  at 
DOD  facilities. 

Contacts:  Lilia  A.  Abron-Robinson,  PhD,  President 

Leon  W.  Weinberger,  ScD,  PE,  Chief  Engineer 
Brian  P.  J.  Higgins,  PhD,  PE,  Workshop  Manager 
1160  Rockville  Pike,  Suite  202 
Rockville,  Maryland  20852 
Phone  (301)  340-7990 


WORKSHOP  LOCATION  MA 
HILL  AIR  FORCE  BAS 


WORKSHOP  LOCATION  MAP  2 
HILL  AIR  FORCE  BASE 


To  Roy  (iatc 

QtOMUi*  1 

s 

f 

g 

1 

1 

i 

i 

« 
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Hin  AFB 
Complex 


10  Ui  91  ANOClUlimO 
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KEY  TO  NUMBERED  FACILITIES  IN 
WORKSHOP  LOCATION  MAP  3 
HILL  AIR  FORCE  BASE 


East  Area 
Index 

2849th  ABGP  HQ.  (Buc  Camniwiilcr) 

OldR.  18U,  Phone  72181'^J 
3B8th  Tactical  Fighlar  Wira  Hq.  (CMDR) 
BldR.  120,  Phone  7388 1® 

Air  Forca  Aid  Society 
Bld«.  180,  Phone  72367  @ 

Aimun'i  Dining  Hall  ^ 

Bldg.  519,  Phone  734280i' 

Amerlwi  Rad  Crou  _ 

Bldg.  399,  Phone  732130i) 

F«chingc 

DUg.  430,  Pl«u'  773  1207  ■jr) 

Billeting  Office  &  Fam  Camp 
RegUlration 

Bldg.  146,  Phone  72601® 

BX  Package  Store  ^ 

Bldg.  308,  Phone  73237Q.0 
CBPO  Cuitomer  Service  _ 

Bldg.  180,  Phone  7697.5 Q'' 

CKipcI 

Bldg.  475.  Phone  72106(1' 

Child  Can  Center 

Bldg.  470,  Phone  773.4298(0 
Civil  Engineering 
BUg.  15,  Phone  73071® 

CMUan  Employment  Office. 

Bldg.  555,  Phone  73762'(!.'> 

CofTnnUtm 

Bldg.  400,  Phone  72300® 

Diractorale  of  DUtribution 
Bldg.  849,  Phone  74441® 

Diredorate  of  Malntananea 
100,  Phone  73815® 

Education  Office 
BUg.  368,  Phone  727IO<1>( 

Family  Sarvicea 
Bldg.  ,308,  Phone  72301® 

Family  Support  Center 
Bldg.  308,  Phone  74681® 


Fadaral  Cmployeae  Oedit  Unign 
Bldg.  431,  Phone  773.|392(u) 

Bldg.  230,  Phone  773^4666 
3ldg.  1235.  Phone  773.4.304 
Flrd  Saeurity  Bank 
Bldg.  442,  Ph<»)e  7738000®) 

Bldg.  1235,  Phone  773..3872 
Gerrity  Memorial  Ubrary 
Bklg.  440,  Phone  72533® 

Golf  Center 

Bldg.  720,  Phone  825-18i)7@ 
Cymnadum 

Bldg.  520,  Phone  7276iyt 
Hobby  Shop 

Bldg.  534,  Phone  72649^  ' 

Hoapital  ^ 

Bldg.  570  Cl) 

Ambulance  OUptach  73233 
AppointmenU  75224 
Ge^ttl  Inlonnation  77037 
Emergmcy  Room  75285 
Houiehald  Gpoda  Unit 
Bldg.  849f® 

Inbound  75335 
Outbound  75251 
Hauling  Office 
Bldg.  180  Phone  72961® 

Mllltoiy  bdro  Office  ^ 

Bldg.  180.  Phone  73436® 

Morale,  Welfare  and 
Recreedon  ScgiplyA.oan 
Bldg.  524,  Phone  72225® 

NCO  Open  Maea  _ 

BUg.  450,  Phone  73841® 

Offioara  Open  Maaa  _ 

Bldg.  150,  Phone  72809® 

PiMif  Terminal  . 

Bldg.  1,  Phone  73142® 

RiitiUftNi 

(Mom)  Bldg.  230,  Phone  825.1675® 


Bldg.  402,  Phene  825-7577 
Bldg.  507,  Phone  825-3212 
Bldg.  1235,  Phone  825-1209 
Bldg.  1294,  Phone  825  1209 
Service  SUtion 
Bldg.  454,  Phone  773-3600® 
Soda)  AcUona 
Bldg.  396,  Phone  73516® 
Stephenaon  Memorial  Thaate^ 
Bldg.  441,  Phone  777.3394® 
Theater  .Schedule,  Phone  777..3004 


Thorton  Rocraation  Conltr  _ 
Bldg.  460.  Phone  73924® 
Thrift  Shop 

Bldg.  308,  Phone  825-1026® 
US  Pott  Office  „ 

Bldg.  332,  Phone  72509® 


Vialtora  Centnr 
Bldg.  553,  Phone  72394® 

Youth  Activltiaa  Caller  ^ 

Bldg.  883,  Phone  72419® 

Hq.  40lh  Air  Raacuo  and  Rgeovary  Sq. 

Bldg.  800.  Phoie  74741® 

Dal.  4,  40th  Air  Raacue  ind  Raoovary  Sq. 

Bldg.  1,  Phone  73592® 

Dal.  6,  1 7lh  Waitha  SguaAon 
Bldg.  1,  Phone  73629® 

419th  Taeticnl  Fighter  WIm  (RES) 

Bldg.  593,  Phone  73119® 

40Blh  Combat  Loglatka  Sumrl  Sq. 

Bl^.  243,  Phone  72335® 

IBBIal  Communicationc 
BUg.  11,  Phone  72841® 
l9B4th  Radar  Evaluation  So. 

BUg.  800,  Phone  73711® 

284Blh  ABGP  Hq.  Sq.  So^ 

BUg.  390,  Phone  72456® 

3962nd  Combat  LogMlca  &pport  Sq. 

BUg.  243,  Phona  72121® 

6B4Sth  Taat  Gp  and  851^  Ted  Sq. 
BUg.  I  A.  Phone  7.3646® 


1  January  1985 


HOTELS/MOTELS  IN  OGDEN  AREA 


ROOMS 

REGULAR  RATE 
SINGLE  DOUBLE 

MILITARY  RATE 
SINGLE  DOUBLE 

KITCHENNETTES 

Aiaita  Motel 

116  N .  Main 

Clearfield,  Ut 

825- ^J21 

20 

S26.00 

$32.00 

$24.00 

$30.00 

3 

Biq  Z  Hotel 

1123  W.  21  S. 

Oyden,  Ut 

39-1-6G32 

32 

$23.00 

$25.00 

$22.00  $25.00 

4 

Circle  R  Motel 

5223  S.  1900  W. 

Roy,  Ut 

773-7432 

32 

S26.00 

$32.00 

$24.00  $30.00 
$120.00  $130.00 

18 

Colonial  Motel 

1269  Washington  Blvd. 

Ogden,  Ut 

399-5851 

32 

$16.00 

$20.00 

$14.00  $18.00 

4 

Far  West  Motel 

410  N .  Main 

Kaysville,  Ut 

544-3475 

22 

$22.00 

$30.00 

$22.00  $28.00 

11 

Hicjli  Country  Inn 

1335  W.  .1200  S. 

Uyden,  Ut 

394-9474 

70 

$33.00 

$39.00 

$29.00  $34.00 

0 

Lazy  J  ;-iotel 

951  W.  Riverdale  Rd 
Riverdale,  Ut 

621-2990 

17 

$20.00 

$24.00 

lOV 

10:3 

6 

Mi  11  stream  Motel 

1450  WdShir.uton  Blvd. 

Ogden,  Ut 

394-9425 

50 

$18.00 

to 

$24.00 

$30.00 

Same 

Same 

14 

Hountoin  View  Motel 

563  W.  ?4th  St. 

Ogden,  Ut 

394-1414 

33 

$22.00 

$28.00 

$20.00  $26.00 

29 

Ocden  .Motel 

1503  Washington  Blvd. 

Oqden,  Ut 

621-C331 

6 

$15.00 

$18.00 

$15.00  $18.00 

6 

View  Motel 

1560  N.  Main 
t'lyton.  '!■, 

16  3:' 

14 

$24.00 

xvii 

$28.00 

SaiiiO 

So  me 

5 

Rodeway  Inn 
5000  S.  1500  W. 
P.iverdale,  Ut 
627-2880 


Rrtdisson 

2510  Washington  Blvd. 
Ogden,  Ut 
627-1900 

Villa  Capri  Motel 
1100  S.  Hwy  89 
Kaysville,  Ut 
544-3439 

Wayfarer  Inn 
3750  Washington  Blvd. 
Ogden,  Ut 
393-1885 

Flying  J  Motel 
1206  W.  2100  S. 

Ogden,  Ut 
393-8644 

Hilton  Inn 
247  24th  Street 
Ogden,  Ut 
627-1190 

Holiday  Inn 
3306  Washington  Blvd. 
Ogden,  Ut 
399-5671  - 

Ogden  Imperial 
1956  Washington  Blvd. 
Ogden,  Ut 

393- 8667 

Motel  6 

1455  Washington  Blvd. 
Ogden,  Utah 
399-9261 

Travelodge 

2110  V/ashington  Blvd. 
Ogden,  Ut 

394- 4563 

Red  Baron  Hotel 
1825  Washington  Blvd, 
Ogden,  Ut 
621-8350 

Putnani' s 

234  24th  Street 
Ogden,  Ut 
627-1332 


113  $44.00  $52.00  $30.00  $40.00 

Tue  -  Fri  All  You  Can  Eat  Breakfast  With  Room 


S55.00  $65.00  $39.00  $45.00 

104  $79.00  $89.00  $49.00  $47.00 


25  $26.00  $30.00  Same  Same  25 

8  $15.00  $23.00  Same  Same  0 

80  $32.00  $37.00  $27.00  $33.00  2 

$42.00  $59.00 
to  to 

288  $77.00  $94.00  $32.00  $40.00  0 

109  $39.00  S44.00  $27.00  $35.00  0 

35  $25.00  $32.00  $23.00  $30.00  3 

72  $18.00  S22.00  Same  Same  0 

77  $29.00  $34.00  $24.00  $29.00  0 

92  $25.00  $32.00  $21.00  $24.00  3 

14  $25.00  $30.00  2 

xviii 
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Jinuary  198S 

SECTION 

Aquatic  Section  -  Pool  #1 


MORALE.  WELFARE  AND  RECREATION  DIVISION 
wnilam  "Scotty"  Wilson,  Ch1ef/73239 

RECREATION  SERVICES  BRANCH 
Michael  G.  Bryson,  Ch1ef/72651 

FINANCIAL  MANAGEMENT  BRANCH 
Michael  L.  Goodsell,  Chlef/77694 


‘DAILY  HOURS  OF  OPERATION 


Pool  #2 
Pool  #3 


Arts  &  Crafts  Center 


Mon-Frl 

Sat/Sun/Hcl 


Mon 

Tue-Thur 

Fri 


PHONE 
777-461  7 


0600-2100 

1100-1700 

CLOSED 

CLOSED 


CLOSED  777-2649 
1200-2000  777-9625 
1000-1800 


Bowling  Center 


Auto  Hobby 
Crafts 

Auto  Hobby 
Wood  Shop 


Snack  Bar 


Mon-Thur 

Fri 

Sat 

Sun 

Mon-Fr1 
Sat 
Sun 


0830-1800 

1000-1800 

1000-1800 

1200-1700 


0830-2300 
0830-01 00 
0800-01 00 
1100-2200 

0900-2200 

1030-2200 

1100-2000 


777-3476 


777-6565 


“  Carter  Creek 
Reservations  made  at  Ticket 
&  Tour  Office,  777-2892 


Child  Care  Center 


Civilian  Recreation 


Opens  approximately 
29  Jun ,  Closes  1  Nov. 


777-2333  564 


Mon-Tnur 

Fri 

Sat 

Sun/Hoi 1days 


0630-1800  773-4298 

0630-0100  777-6321 

1730-0100 
CLOSED 


Provides  year-round 
programs 


777-3661 


Class  VI  Store 


Non-Sat 


1100-1900  777-2169 


Qol f  Course 
(Weather  permitting) 


Gymnasium 

Aerobics  Exercise 


‘“Hlllhaui,  Lodge 

For  reservations,  call 

the  Ticket  and  Tour  Office, 

777-2892. 


Mon 

Tue-Sun 


Mon-Frl 

Sat 

Sun 

Mon-Wed-Frl 


1200- Du  Ik 
OBOO-Dusk 


777-3272 


0800-2300  777-2761 

0900-1800  777-2762 

1100-1800 
0600-0700 
0900-1000 


Ski  leesiin  -  approx 
22  Nov  -  15  Apr 

Thur  1100 
Fri /Sat/Sun  0700 
Mon  0700 
Tuc-Ued  C 

Breakfast  0700 
Lunch  1200 
Dinner  1600 


777-2333  564 


1100-2000  (Lodge  opens) 
0700-2000 
0700-1630 
CLOSED 

0700-0900 

1200-1400 

1600-1900 


MGR/SUPV 
Connie  Wages 


Lynda  Sheltmire 


Jim  Rural  t 


Wendell  Collier 


Vera  Kelson 


David  Ovard 


Civilian  Sports  Loan 

Mon-Wed 

0800-1630  777-2526 

524 

Val  Voungberg 

Thur-Fri 

0800-1800 

Sat-Sun 

0800-1300 

Everett  Roberts 


FAMCANP 

Open  seven  days  a  week 

777-2333 

564 

Wendell  Collier 

Registrations  made  in 
person  at  Billeting 

1  Apr  through  31  Oct, 

Wayne  Volk 


Jim  Martin 


Wendell  Collier 


Hill  Riding  Club 


Available  for  members  24-  777-4832 
hours  par  day  xix 


Capt  Roy  Clapper 


Hill  Rod  i  Gun  Club  Tub  -  Trap  1630-1900  777-5984  Robert  Walker 

Thur  -  Skeet  1600-1800 
Sun  •  Skeet  1200-1700 


Library 

Hon-Thur 

1000-2200 

777-2533 

440 

William  Nottoll 

Fri-Sun 

1000-1730 

777-3833 

TSgt 

MWR  Supply/Sports  Loan 

Mon-Wed 

0300-1630 

777-2225 

524 

Val  Youngberg 

Thur-Fri 

0800-1800 

Sat-Sun 

0800-1300 

MWR  Information  Line 

24-HOURS  DAILY 

777-2004 

180 

Nadine  Parkinson 

NCO  Club  Dining  Room 

Mon- Thur 

0630-2130 

777-3841 

450 

Dean  Peterson 

Fr1 

0630-2200 

Sat 

0730-2200 

Sun/Hol Idays 

0830-2130 

Cocktail  Lounge 

Mon-Thur 

1530-2340 

Frl 

1530-0040 

Sat 

1900-0040 

Sun  Specials  Only 

Casual  Bar 

Mon-Thur 

1530-2340 

Frl 

1530-0040 

Sat 

1100-0040 

Sun/Hol Idays 

1100-2340 

Officers'  Club  Heritage 

Mon-Fri 

0600-0830 

777-2809 

150 

William  Crum 

Room 

Mon-Thur 

1100-1330 

1800-2130 

Fri-Sat 

1800-2200 

Sun 

1100-1400 

1800-2100 

Cashier 

Mon-Thur 

0830-2100 

Frl 

0830-2300 

Sat 

1600-2300 

Sun 

1100-1400 

1600-2100 

Covered  Wagon  Bar 

Mon-Sat 

1600-Closlng 

Sun 

CLOSED 

Heritage  Room  Bar 

Accommodates  Dining  Room 

Gol f  Course  Clubhouse 

Parties  by  reservation 

Restaurants 

Mon-Fri 

0630-1430 

825-1209 

1235 

Calston  Scott 

Mon-Fri 

0700-1400 

825-321  3 

507 

Mon-Fri 

0645-1700 

777-621  9 

849 

Mon-Fr 1 

0700-1300 

777-751  5 

1294 

24-hours  dally 

777-2043 

230 

Mon-Fri 

0600-1400 

777-9924 

225 

1750-2015 

225 

Thornton  Recreation  Center 

Mon-Thur 

0900-2300 

777-3924 

460 

Cordell  Ferry 

Frl 

0900-01 00 

Sat 

1100-01  DO 

Sun/Hol Idays 

1100-2300 

Retreat  Snack  Bar 

Mon-Thur 

0900-2300 

773-4951 

460 

Mary  Crosson 

Frl 

0900-0100 

Sat 

1100-0100 

Sun/Hol Idays 

1100-2300 

Ticket  and  Tour  Office 

Mon-Fr1 

0900-2000 

777-2892 

460 

Dee  Hays 

Sat-Sun 

1100-1700 

Holidays 

CLOSED 

Youth  Activities 

Mon-Thur 

1500-2100 

777-2419 

883 

Jim  Dobbs 

Frl 

1500-2300 

Sat 

1300-2300 

Sun 

1300-1800 

Log  Cabin 

Parties,  receptions, 
conferences,  etc  -  for 
reservations,  call  Ticket  &  Tour 

Sun-Sat 

0700-01  00 

777-3924 

804 

Cordell  Ferry 

Office  72892. 

*Becauie  hours  are  subject  to  change,  please  call  the  facility  for  verification. 

♦♦Carter  Creek  Is  located  105  miles  from  Hill  AFB  on  the  north  slopes  of  the  Uintah  Mountains. 

(For  military  and  family  members  and  retired  military  and  family  members  only.) 

♦♦♦Hlllhaus  is  located  .8  of  a  mile  from  Snowbasin  Ski  Resort,  approximately  29  miles  from  Hill  AFB, 

XX 


1.0  INTRODUCTION 


1.1  Welcome 

1.2  Background 

1.2.1  Environmental  Laws  and  Regulations 

1.2.2  The  Resource  Conservation  and  Recovery  Act 

1.2.3  Federal  Compliance  With  Pollution  Control  Standards 

1.2.4  DoD  Policies  Regarding  Hazardous  Waste 

1.3  The  Defense  Environmental  Leadership  Project 

1.4  Project  Goals  and  Procedures 

1.4.1  Phase  1;  40  Case  Studies 

Features  of  Successful  Process  Modifications 
Phase  1  Evaluation  Results 

1.4.2  Phase  2:  18  Case  Studies 

1.4.3  Phase  3:  3  Projects  of  Excellence 

1.5  General  Recommendations  for  Successful  Process  Modifications 


Presentation  by  Richard  Boubel,  Project  Officer,  DELP 
Defense  Environmental  Leadership  Project  (DELP) 
Productivity  Enhancing  Capital  Investments  (PECI)  Program 


1.0  INTRODUCTION 


1.1  Welcome 

Welcome  to  Hill  Air  Force  Base  for  a  Project  of  Excellence  workshop  on 
Plastic  Media  Paint  Stripping  sponsored  by  the  Department  of  Defense 
Environmental  Leadership  Project.  The  purpose  of  this  program  is  to 
thoroughly  inform  selected  Air  Force  decision-makers  about  a  significant 
paint  stripping  process  modification  which  has  tremendous  potential  for: 

0  Increasing  productivity 

0  Increasing  quality  control 

0  Reducing  health  risks  to  workers 

0  Reducing  the  generation  of  hazardous  wastes,  and 

0  Saving  money. 

The  overall  purpose  of  this  training  program  is  to  assure  adoption  of 
practical,  cost  and  energy  efficient,  industrial  process  modifications  to 
reduce  hazardous  waste  generation  at  DoD  facilities. 

This  two-day  workshop  will  focus  on  the  following  aspects  of  this  Project  of 
Excellence: 

■0  Background  and  Purpose 

0  Project  Description 

0  Alternative  Technologies 

0  Project  Requirements 

0  Production  Benefits 

0  Environmental  Benefits 

0  Demonstrations  and  Tours 

This  package  of  written  materials  is  given  to  each  participant  for  reading, 
note-taking,  and  future  reference.  The  front  part  of  these  materials 
contains  the  Agenda,  List  of  Participants,  Description  of  Participating 


Training  workshop  planned 


The  Environmental  Protection 
Agency  office  of  the  Department  of 
Defense  has  assigned  CH2M  Hill  and 
PEER  consultants  to  establish  a 
Defense  Environmental  Leadership 
Project  for  the  study  of  long-term  en¬ 
vironmental  issues. 

For  the  past  year,  the  DELP  has 
been  conducting  a  study  of  military 
industrial  process  modifications  made 
to  reduce  the  generation  of  hazardous 
waste.  As  the  culmination  of  the 
study,  a  Project  of  Excellence  was 
designated  for  each  of  the  armed  serv¬ 
ices  and  for  the  Air  Force,  the  out¬ 
standing  project  selected  is  the  plastic 
media  aircraft  paint  removal  process 
here. 

DELP,  through  the  consultants,  is 
preparing  a  training  and  demonstra¬ 
tion  workshop  for  this  Project  of  Ex¬ 
cellence  to  be  held  here  Tuesday  and 
Wednesday. 

Plastic  media  paint  stripping  ii  cur¬ 


rently  the  most  promising  replace¬ 
ment  for  conventional  solvent  strip¬ 
ping  of  aircraft.  Here,  the  process 
change  has  proven  itself  to  signifi¬ 
cantly  reduce  production  costs  and 
manpower  requirements,  improve 
worker  safety,  improve  product  qual¬ 
ity,  tmd  substantially  reduce  the 
generation  of  wutes. 

Robert  A.  Roberts,  project  de¬ 
veloper  from  the  Directorate  of  Main¬ 
tenance  here,  will  demonstrate  the 
new  process.  Mr.  Roberts  and  other 
memWs  of  the  directorate  have  in¬ 
vestigated  improved  methods  of 
removing  paint  from  aircraft  and  air¬ 
craft  components  for  several  years. 
The  center  developed  and  test^  the 
plastic  media  paint  stripping  process 
and  recently  put  into  operation  the 
first  facility  which  was  designed  and 
constructed  to  use  the  process  on  en¬ 
tire  aircraft. 


Organizations,  and  Location  Maps  for  the  workshop. 


Each  section  corresponds  to  one  or  more  of  the  scheduled  workshop  sessions, 
demonstrations,  and  tours.  Various  audio-visual  aids,  such  as  slides, 
exhibits,  and  a  videotape,  will  also  be  used.  The  program  Is  structured  to 
proceed  from  an  overview  of  the  project  to  a  detailed  description  of  project 
requirements  and  benefits  and  a  hands-on  demonstration.  Sessions  consist  of 
sit-down  discussions  In  the  mornings  and  on-site  demonstrations  and  tours  1n 
the  afternoon. 

The  program  Is  Intended  to  be  Informal  and  flexible  so  that  maximum  Interest 
and  Information  can  be  generated  and  transferred.  All  participants  are 
encouraged  to  ask  questions  and  to  contribute  relevant  observations  from 
their  own  experience  for  the  benefit  of  the  whole  group. 

Further  Information  on  any  aspect  of  the  program  can  be  obtained  from  the 
appropriate  participants  and  participating  organizations.  Names,  addresses, 
and  telephone  number  are  listed  In  the  front  part  of  the  training  materials. 
All  participants  are  encouraged  to  send  Information  concerning  their  past, 
present,  and  future  experience  with  measures  to  reduce  hazardous  waste 
generation,  both  successful  and  unsuccessful,  to  the  Defense  Environmental 
Leadership  Project,  for  everyone's  mutual  benefit. 


1.2  Background 

1.2.1  Environmental  Laws  and  Regulations 

During  the  past  20  years  the  United  states  has  experienced  Increased 
awareness  of  the  Impacts  of  people  and  technology  on  the  natural  and  social 
environment. 
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In  the  National  Environmental  Policy  Act  of  1969,  Congress  stated  that: 


"It  Is  the  continuing  policy  of  the  Federal  Government  ...  to 
create  and  maintain  conditions  under  which  man  and  nature  can  exist 
In  productive  harmony,  and  fulfill  the  social,  economic,  and  other 
requirements  of  present  and  future  generations  of  Americans." 


Since  1969,  Congress  has  passed  and  amended  numerous  laws  to  protect  human 
health  and  the  environment.  Majoi  environmental  legislation  Includes: 

1.  The  Clean  Water  Act  (CWA), 

2.  The  Clean  Air  Act  (CAA), 

3.  The  Toxic  Substances  Control  Act  (TSCA), 

4.  The  Resource  Conservation  and  Recovery  Act  (RCRA),  and 

5.  The  Comprehensive  Environmental  Response,  Compensation,  and 
Liability  Act  (CERCLA  or  "Superfund"). 

The  U.S.  Environmental  Protection  Agency  (EPA)  Is  primarily  responsible  for 
developing  regulations  to  Implement  and  enforce  these  laws.  EPA  regulations 
appear  under  Title  40  of  the  Code  of  Federal  Regulations.  Many  proposals  for 
new  and  revised  regulations  appear  in  the  Federal  Register  as  laws  change  and 
as  understanding  of  environmental  and  regulatory  processes  Increases.  State 
and  local  governments  frequently  adopt  their  own  laws  and  regulations  for 


environmental  protection. 

Many  Federal,  State,  and  local  regulations  require  that  those  who 
generate  wastes  or  release  pollutants  to  the  environment  obtain  permits  to  do 
so.  Individuals,  businesses,  and  public  agencies  are  responsible  for 
complying  with  environmental  laws,  regulations,  and  permit  conditions  which 
pertain  to  them.  They  should  comply  In  order  to  protect  the  environment  and 


1.2.2  The  Resource  Conservation  and  Recovery  Act 

Section  1003  of  the  Resource  Conservation  and  Recovery  Act  (RCRA)  of  1976 
states  that:  "The  objectives  of  this  Act  are  to  promote  the  protection  of 
health  and  the  environment  and  to  conserve  valuable  material  and  energy 
resources."  Subtitle  C  of  RCRA  directed  the  EPA  lo  develop  and  Implement  a 
national  program  to  manage  hazardous  waste.  In  response  to  RCRA,  EPA  has 
established; 

1.  Criteria  for  the  identification  and  listing  of  hazardous  waste; 

2.  Regulations  for  generators  and  transporters  of  hazardous  waste;  and 

3.  Regulations  and  permit  requirements  for  facilities  which  treat, 
store,  or  dispose  of  hazardous  waste. 

The  regulations  require  extensive  labeling,  recordkeeping,  and  reporting 
practices  to  control  hazardous  waste  "from  cradle  to  grave." 

Once  hazardous  waste  Is  generated,  it  is  usually  difficult  and  costly  to 
manage.  Management  methods  Include  recycling,  treatment,  and  disposal. 
Recycling  and  treatment  often  result  in  some  residual  hazardous  waste  which 
still  requires  disposal.  Disposal  methods  Include  landfilling,  underground 
placement,  and  incineration.  Much  hazardous  waste  is  currently  landfilled, 
but  secure  landfills  which  meet  EPA  requirements  for  hazardous  waste  disposal 
are  few  In  number,  difficult  to  site,  and  costly  to  operate.  In  addition, 
there  are  many  concerns  about  the  long-term  impacts  and  risks  associated  with 
each  method  of  hazardous  waste  disposal. 

The  Hazardous  and  Solid  Waste  Amendments  of  1984  make  RCRA  more  widely 
applicable  and  more  stringent  in  many  respects  (See  Appendix  1.1  of  these 
training  materials).  For  instance,  the  new  provisions  include: 

1.  Bans  on  placement  of  bulk  liquid  hazardous  waste  in  landfills,  and 
on  certain  other  disposal  practices; 

2.  Requirements  for  double-liners  and  leachate  collection  systems  at 
surface  impoundments  and  landfills; 


3.  Additional  requirements  for  monitoring  groundwater  and  taking 
corrective  actions  where  needed; 

4.  Restrictions  on  a  facility's  permit  life; 

5.  Authority  to  add  conditions  to  a  permit  beyond  those  provided  for 
In  the  regulations;  and 

6.  Requirements  for  generators  and  owners  or  operators  of  treatment, 
storage  and  disposal  facilities  to  certify  that  they  have  Instituted  a  waste 
minimization  program. 


As  the  management  of  hazardous  waste  becomes  even  more  difficult  and  costly, 
measures  to  reduce  or  entirely  eliminate  the  generation  of  hazardous  waste 
become  more  attractive. 


1.2.3  Federal  Compliance  With  Pollution  Control  Standards 


Executive  Order  12088  (October  13,  1978)  states  that: 


"The  head  of  each  Executive  agency  Is  reponsible  for  ensuring  that 
all  necessary  actions  are  taken  for  the  prevention,  control,  and 
abatement  of  environmental  pollution  with  respect  to  Federal 
facilities  and  activltes  under  the  control  of  the  agency.  The  head 
of  each  Executive  agency  Is  responsible  for  compliance  with 
applicable  pollution  control  standards,  Including  those  established 
pursuant  to,  but  not  limited  to,  the  following"  (See  Appendix  1.2): 

1.  Toxic  Substances  Control  Act, 

2.  Federal  Water  Pollution  Control  Act, 

3.  Clean  Air  Act, 

4.  Noise  Control  Act,  and 

5.  Solid  Waste  Disposal  Act,  as  amended  (this  Includes  the 

Resource  Conservation  and  Recovery  Act  of  1976  and  the 

Hazardous  and  Solid  Waste  Amendments  of  1984). 

EO  12088  requires  that  each  Executive  agency  cooperate  with  the  EPA 
Administrator  and  with  State,  Interstate,  and  local  agencies  In  the 
prevention,  control,  and  abatement  of  environmental  pollution.  It  states 
that: 

"Whenever  the  Administrator  or  the  appropriate  State,  Interstate, 

or  local  agency  notifies  an  Executive  agency  that  It  Is  In 

violation  of  an  applicable  pollution  control  standard,  the 


Executive  agency  shall  promptly  consult  with  the  notifying  agency 
and  provide  for  Its  approval  a  plan  to  achieve  and  maintain 
compliance  with  the  applicable  pollution  control  standard.  This 
plan  shall  Include  an  Implementation  schedule  for  coming  into 
compliance  as  soon  as  practicable." 

"Exemptions  from  applicable  pollution  control  standards  may  only  be 
granted  ...  if  the  President  makes  the  required  appropriate 
statutory  determination:  that  such  an  exemption  Is  necessary  (a)  in 
the  Interest  of  national  security,  or  (b)  In  the  paramount  Interest 
of  the  United  States." 

EO  12088  applies  to  all  facilities  and  activities  under  the  control  of  the 
Department  of  Defense.  Exemptions  are  not  expected  to  be  granted  except 
during  mobilization  or  time  of  war. 


1.2.4  DoD  Policies  Regarding  Hazardous  Waste 

In  May  of  1980,  the  Office  of  the  Assistant  Secretary  of  Defense  Issued 
Defense  Environmental  Quality  Program  Policy  Memorandum  DEQPPM  80-5  to 
provide  DoD  policy  guidance  on  the  disposal  of  hazardous  materials.  The 
Defense  Logistics  Agency  (OLA)  was  designated  the  responsible  agency  within 
Don  for  worldwide  disposal  of  all  hazardous  materials,  except  for  those 
categories  of  materials  specifically  designated  for  DoD  component  disposal. 
DE0PPM,8O-5  (Appendix  1.3)  and  Chapter  XXI  of  DoD  4160. 21-M  (Appendix  1.5) 
assign  DoD  components  and  Installations  with  the  responsibility  to  "Where 
feasible,  minimize  quantities  of  hazardous  waste  through  resource  recovery, 
recycling,  source  separation,  and  acquisition  policies." 

In  August  of  1980,  DoO  policy  memorandum  DEQPPM  80-8  affirmed  that  DoD  policy 
Is : 


"To  limit  the  generation  of  hazardous  waste  through  alternative 
procurement  and  operational  procedures  that  are  attractive 
environmentally  yet  are  fiscally  competitive,  (and)  ...  to 
reutilize,  reclaim,  or  recycle  resources  where  practical  and  thus 
conserve  on  total  raw  material  usage."  (Appendix  1.4) 
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In  carrying  out  the  Intent  of  these  policies,  numerous  studies  have  been 
performed  at  DoD  facilities  which  recommended  modifications  to  Industrial 
processes  to  reduce  the  generation  of  hazardous  wastes  at  the  source,  rather 
than  treating  the  wastes  at  end-of-pipe  treatment  facilities.  Many  of  these 
studies  recommended  process  modifications  with  excellent  cost/benefit 
ratios.  Several  of  these  have  been  successfully  Implemented.  However, 
others  have  either  not  been  Implemented  or  were  Improperly  applied. 

1.3  The  Defense  Environmental  Leadership  Project 

Military  Installations  and  programs  have  often  had  significant  Impacts  on 
the  environment  because  of  their  location,  size,  and  mission.  In  order  to 
encourage  leadership  In  environmental  protection  the  Department  of  Defense 
has  undertaken  a  major  environmental  program  called  the  Defense 
Environmental  Leadership  Project  (DELP).  A  Project  Office  has  been 
established  under  the  Environmental  Policy  Directorate  of  the  Office  of  the 
Secretary  of  Defense  to  study  long-term  environmental  Issues  that  have 
Important  cost  and  policy  Implications.  Project  staff  are  examining  both 
technical  P'ld  policy  Issues  In  order  to  significantly  upgrade  DoD's 
environmental  perspective  and  performance. 

In  addition  to  Its  many  other  activities,  DELP  has  developed  and  funded  a 
three-phased  project,  of  which  this  workshop  Is  a  part  of  Phase  3,  to 
encourage  the  development  and  Implementation  of  Industrial  process 
modifications  which  reduce  hazardous  waste  generation  at  U.S.  Army,  Navy, 
and  Air  Force  facilities.  The  goal  of  another  DELP  project  is  to  develop  an 
Incentive  program  so  that  commanders  who  adopt  environmental  protection 
measures  which  save  government  money  can  retain  the  money  for  other 
activities.  DELP  Is  also  developing  methods  to  more  realistically  determine 
the  total  costs  of  DoO  hazardous  waste  treatment,  storage  and  disposal 
activities. 


1.4  Project  Goals  and  Procedures 

DELP  has  been  conducting  this  comprehensive  three-phased  project  since  mld- 
1984.  A  major  goal  of  the  project  Is  to  develop  an  In-depth  analysis  of 
both  successful  and  unsuccessful  attempts  to  reduce  hazardous  waste. 
Project  procedures  Include; 

1.  Analysis  of  sites  which  have  been  previously  studied  for  reduction 
of  hazardous  wastes  by  either  process  modifications  or  change  to  alternative 
processes.  Sites  Include  those  where  recommended  modifications  have  been 
successfully  Implemented,  as  well  as  those  which  showed  potential  benefits, 
but  where  no  action  or  Inadequate  action  was  taken. 

2.  Identification  of  management  techniques  that  cause  needed  changes 
to  be  Implemented. 

3.  Integration  of  successful  techniques  Into  operational  procedures 
that  will  assure  future  adoption  of  practical,  cost  and  energy  efficient, 
Industrial  process  modifications  to  reduce  hazardous  waste  generation, 

The  analysis  concentrated  on  a  few  processes  that  generate  the  greatest 
proportion  of  DoD  hazardous  waste.  The  Defense  Department  operates 
Industrial  facilities  to  clean,  repair,  and  recondition  a  wide  variety  of 
military  equipment,  Including  airplanes,  helicopters,  ships,  wheeled  and 
tracked  vehicles,  and  other  weapons  systems  and  equipment.  Metal  finishing 
operations  are  performed  on  military  equipment  and  their  components  at  more 
than  100  DoD  Industrial  facilities.  Metal  finishing  operations  generate  most 
of  DoD's  hazardous  waste.  These  operations  Include; 

1.  Paint  stripping, 

2.  Solvent  cleaning, 

3.  Metal  plating,  and 

4.  Painting 

Solvent  wastes  and  toxic  metal  wastes  from  these  processes  are  the  principal 
hazardous  wastes  at  DoD  facilities. 
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This  analysis  of  process  modifications  Is  being  conducted  under  the 
assumption  that  the  technology  to  reduce  hazardous  waste  generation  Is 
already  In  existence.  This  particular  DELP  project  was  not  Intended  to  fund 
technology  research,  development,  or  Implementation.  However,  project 
deliverables.  Including  reports,  training  materials,  and  three  workshops,  are 
structured  to  promote  technology  transfer  and  to  encourage  wider  use  of 
successful  process  modifications. 


1.4.1  Phase  1:  40  Case  Studies 

During  Phase  1  of  the  project,  40  cases  of  Industrial  process  modifications 
at  Army,  Navy,  and  Air  Force  Installations  were  evaluated,  and  18  cases  were 
recommended  for  further  study  during  Phase  2.  As  shown  1n  Table  1.1,  process 
modifications  Involving  paint  stripping,  painting,  metal  plating,  and 
solvents  represented  most  of  the  40  cases.  Additional  cases  Involved 
explosives  manufacturing,  jet  engine  test  cells,  fire  fighting  equipment, 
fuel  tank  cleaning,  and  purchase  and  use  specifications.  Cases  were 
evaluated  on  the  basis  of  costs,  energy  consumption,  technical  practicality, 
management.  Incentives,  and  program  monitoring  and  auditing.  The  primary 
factor  In  evaluating  the  cases  was  not  whether  they  had  been  successful,  but 
whether  they  were  useful  as  examples  of  how  such  processes  could  be  modified. 

Many  times,  the  success  or  lack  of  success  of  the  modification  can  be 
attributed  not  to  the  technology,  but  rather  to  the  management,  training,  and 
Incentive  programs  that  were  developed  and  put  Into  place  along  with  the 
technology.  The  Phase  1  report  (CH2M  HILL,  February  1985)  Identifies 
managerial  techniques  that  stimulate  acceptance  and  successful  Implementation 
of  the  selected  process  modifications. 


Table  1.1  Type  and  Number  of  Proces 
Evaluated  1n  Phase  1. 


Number 

of  M 

Type  of  Operation 

Army 

Navy 

Paint  Stripping 

1 

2 

Painting 

- 

3 

Metal  Plating 

3 

9 

Recycle  of  Solvents  and  . 

Other  Organic  Fluids 

1 

6 

Explosives  Manufacturing 

4 

- 

Oet  Engine  Test  Cell 

- 

m 

Fire  Fighting  Training 

- 

1 

Fuel  Tank  Cleaning 

- 

1 

Purchase  &  Use  Specifications 

1 

Total 

9 

23 
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A1r  Force 


Features  of  Successful  Process  Modifications 


Industrial  modifications  were  generally  found  to  be  successful;  however,  some 
modifications  failed  and  others  could  not  be  adequately  evaluated. 

While  there  are  specific  circumstances  and  reasons  behind  the  success  or  lack 
of  success  of  each  modification  attempted,  two  characteristics  have  been 
Integral  parts  of  each  of  the  successful  process  modifications  and  at  least 
one  of  these  elements  has  been  missing  from  the  modifications  that  have  been 
less  than  successful.  Very  simply  stated,  In  process  modifications  that  were 
successfully  Implemented,  the  end  user  was  sufficiently  motivated  to  make  the 
change  and  the  technologies  were  "elegant  In  their  simplicity."  Factors 
which  have  motivated  personnel  Included  Improved  production  rate  or  quality, 
reduced  overall  costs,  decreased  manpower  requirements,  and  decreased 
quantity  of  hazardous  wastes  to  be  disposed  of.  Technologies  that  were 
"elegant  In  their  simplicity"  were  easy  to  operate  and  maintain,  reliable, 
and  cost  effective.  Successfully  Implemented  process  modifications  combined 
effective  technology  and  motivated  personnel  to  significantly  reduce 
hazardous  waste  production  by  substantially  changing  the  process, 
substituting  raw  materials,  or  recovering  and  reusing  waste  by-products. 

In  general,  a  number  of  common  features  distinguished  successful  process 
modifications  from  those  that  were  not.  These  features  are  outlined  below: 

1.  Production  people  were  enthusiastically  and  actively  Involved  In 
Implementing  successful  process  modifications.  This  usually  required  that 
some  Incentive  be  offered  by  the  modification,  such  as  reduced  manpower 
requirements  or  simplification  of  the  process.  The  change  could  not  harm 
product  quality,  and  preferably  was  an  Improvement  over  existing  processes. 

2.  A  "champion,"  who  strongly  believed  In  the  modification,  ramrodded 
the  project,  and  overcame  developmental  problems  and  the  Inertia  that 
protects  existing  processes  (especially  those  that  function,  although  they 
may  produce  undesirable  wastes). 
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3.  Care  was  taken  to  tailor  the  modification  to  the  Individual 
facility.  During  design  and  Installation,  many  operations  personnel  were 
Included  to  obtain  their  Input  and  to  Inspire  them  to  adopt  the  process 
change. 

4.  Support  was  provided  at  a  sufficiently  high  level  In  the  chain  of 
command  to  Influence  production  and  environmental  policy  decisions. 
Frequently,  waste  disposal  and  environmental  protection  had  been  viewed  as 
service  functions,  subservient  to  the  mission  of  the  facility,  which  was 
usually  production-oriented.  Successful  modifications  usually  required  the 
reallocation  of  resources  from  production  functions  to  environmental 
protection.  Allocation  of  manpower  slots  for  environmental  protection  was 
particularly  difficult  to  obtain. 

5.  The  technologies  tended  to  require  "evolutionary  rather  than 
revolutionary"  changes.  That  Is,  off-the-shelf  equipment  was  adapted  to  a 
new  application,  and  special  or  complex  equipment  was  avoided. 

6.  Successful  modifications  were  straightforward  and  simple  to 
operate,  thus  requiring  minimal  training  for  personnel  unfamiliar  with  the 
technology  Involved. 

7.  Process  reliability  had  to  be  high  so  as  not  to  adversely  affect 
production.  Maintenance  requirements  were  minimal. 

8.  At  facilities  where  modifications  were  successful,  true  costs  of 
hazardous  waste  disposal  were  appreciated  by  management,  and  were  considered 
In  the  decision  to  Implement  the  modifications.  At  DoD  facilities,  the 
Defense  Property  Disposal  Office  (DPDO)  takes  hazardous  waste,  which  must  be 
disposed  of  off  the  Installation,  without  charge.  This  has  resulted  In  a 
disincentive  to  production  people  to  reduce  their  generation  of  hazardous 
wastes,  since  costs  of  waste  disposal  are  not  charged  to  production 
activities.  At  some  Installations,  Industrial  treatment  facilities  have  been 
sized  to  handle  the  existing  waste  flow.  This  has  resulted  In  a  disincentive 
to  reduce  waste  production. 
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Phase  1  Evaluation  Results 


Table  1.2  (Table  13.1  from  the  CH2M  HILL  Phase  1  Report)  shows  the  assessment 
of  each  case,  and  Indicates  the  18  cases  recommended  for  further  study  in 
Phase  2.  Cases  we'"e  favored  in  which  modifications  were  seriously  attempted, 
had  a  widespread  application,  and  had  the  potential  of  effecting  a 
significant  reduction  in  hazardous  waste  generation.  Cases  recommended  for 
further  study  in  Phase  2  of  the  project  are  designated  with  an  asterisk  (*). 

In  all  but  two  cases,  the  cases  earning  the  highest  score  under  an  assessment 
model  were  recommended  for  further  study.  The  two  cases  earning  high  scores, 
but  not  recommended  for  further  study  (Case  No.  24,  Solvent  Recovery  at  Kelly 
AFB,  and  Case  No,  22,  Dry  Media  Paint  Stripping,  Alameda  NARF),  both  failed 
to  offer  sufficient  information  to  warrant  further  evaluation.  ' 

Some  process  modifications  were  not  implemented  for  immediately  obvious  and 
overwhelming  reasons,  such  as  lack  of  money  or  manpower,  For  these  cases, 
little  additional  useful  information  would  be  obtainable  for  further 
evaluation.  Cases  were  favored  in  which  the  modification  was  seriously 
attempted,  resulting  in  the  production  of  reports  or  other  information 
suitable  for  further  analysis. 

Some  of  the  cases  Involved  wastes  that  would  not  be  classified  as  hazardous 
under  EPA  regulations.  Since  the  purpose  of  this  project  1s  to  evaluate 
process  modifications  to  reduce  generation  of  hazardous  wastes,  these  cases 
were  considered  to  be  less  useful  than  those  that  dealt  with  hazardous 
wastes. 

An  assessment  model  was  prepared  to  help  evaluate  cases  for  consideration  for 
Phase  2  of  the  project.  This  model  contained  the  following  five  criteria: 

1.  Concrete  Example:  Was  there  a  modification  proposed,  and  is 
sufficient  information  available  (I.e.  existing  operation,  reports, 
conversations  with  personnel)  to  perform  a  detailed  study  of  the 
modification? 
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EVALUATION  RESULTS  (1) 


CASE 

NO. 

FACILITY.  MODIFICATION 

A 

CRITERIA  (1) 
BCD 

E 

STUDY 

VALUE 

12) 

NOTES 

13) 

(4) 

REPORT 

SECTION 

1 

Hi'!  AFB,  Dry  Paint  Stripping 

1.0 

1.0 

1.0 

1,0 

1.0 

10.0 

T" 

0 

3.'4.1 

4 

Robins  APS,  Solvant  Recycle 

1.0 

1.0 

1.0 

1.0 

1.0 

10.0 

S 

d 

6.4.1 

10 

Pensacola  NARF,  Spray  Rinse 

1.0 

1.0 

1.0 

1.0 

1.0 

10.0 

S 

• 

5.4.4 

26 

Pensacola  NARF,  Dry  Paint  Strip 

1.0 

1.0 

1.0 

1.0 

1.0 

10.0 

s 

• 

3.4.3 

5 

Tyndall  AFB,  Solvent  Recycle 

07 

1.0 

1.0 

1.0 

1.0 

9.4 

u 

b 

* 

6.4.2 

18 

Anniston  Army  Depot,  Plating 

1.0 

1.0 

0  7 

1.0 

1.0 

9.4 

s 

• 

5.4.7 

8 

Norfolk  NSV,  Solvent  Recycle 

1.0 

0.5 

1.0 

1.0 

1.0 

9.0 

s 

• 

6.4.4 

24 

Kelly  AFB,  Solvent  Recycle 

0.5 

1.0 

1.0 

1.0 

1.0 

9.0 

N 

0 

6.4.5 

7 

Norfolk  NARF,  Heptane  Recycle 

1.0 

0.7 

0.7 

1.0 

1.0 

8.8 

U 

•,c 

« 

64.3 

22 

Alameda  NARF.  Dry  Paint  Strip 

0.3 

1.0 

1.0 

1.0 

1.0 

8.6 

N 

k 

3.4,2 

23 

Watervliat  Army  Arianal,  Modern  Plating 

0.5 

1.0 

1.0 

1.0 

0.7 

8.4 

S 

• 

6.4.10 

6 

Lockhead(USAF),  CD  Plating 

1.0 

0.5 

0.7 

1.0 

1.0 

8.4 

S 

• 

5.4.1 

18 

Tobyhanna  AAP,  Waste  Treatment 

1.0 

0.5 

0.7 

1.0 

1.0 

8.4 

S 

• 

6.4.6 

27 

Pensacola  NARF.  Water  Primer 

1.0 

0.5 

0.7 

1.0 

1.0 

8.4 

s 

• 

4.4.3 

39 

Anniston  Army  Depot.  Solvent  Racyela 

1.0 

0.5 

0.7 

1.0 

1.0 

8.4 

s 

« 

6.4.9 

33 

NARF'sIVD  of  Aluminum 

1.0 

0.7 

0.7 

1.0 

0.7 

8.2 

s 

• 

5.4.13 

Hughes  (USAF),  Powder  Coating 

1.0 

0.5 

0.5 

1.0 

1.0 

8.0 

s 

t 

4.4.1 

3 

Lockheed  (USAF),  Painting 

0.7 

0.3 

1.0 

1.0 

1.0 

8.0 

u 

a 

• 

4.4.2 

40 

Norfolk  NSY  and  NARF,  Shelf  Life 

0.5 

1.0 

1.0 

0.5 

1.0 

8.0 

u 

b 

• 

11.4.1 

12 

Charleston  NSY,  LICON  Unit 

1.0 

0.5 

0.7 

1.0 

0.7 

7.8 

u 

c,  d,  e,  f 

• 

5.4.3 

9 

Pensacola  NARF,  LICON  Unit 

1.0 

0.6 

0.7 

1.0 

0.7 

7.8 

u 

c.  d,  e,  f 

6,4.2 

14 

Radford  AAP,  Pink  Water 

1.0 

0.7 

0.0 

1.0 

0.3 

7.0 

s 

7.4.3 

29 

Pensacola  NAR^,  Solvent  Recycle 

0.3 

0.5 

0.7 

1.0 

1.0 

7.0 

u 

m 

6.4.6 

34 

Navy,  Electrostatic  Paint 

0.6 

0.5 

0.6 

1.0 

0.7 

6.4 

u 

e 

4.4.3 

30 

Pensacola  NARF,  Machine  Coolant 

1.0 

0.3 

0.3 

1.0 

0.6 

6.2 

u 

6.4.10 

13 

Radford  AAP,  NOw  Control 

1.0 

1.0 

0.5 

0.0 

0.3 

0.6 

u 

d,h 

7.4.1 

15 

Milan  AAP,  Pink  Wstar 

0.7 

0.6 

0.3 

1.0 

0.3 

5.6 

s 

7.4.4 

20 

Alameda  NARF,  Rinse  Controls 

0.3 

0.6 

0.3 

1.0 

0.7 

5.6 

u 

«.) 

6.4.9 

25 

Holston  AAP,  NOv  Treatment 

1.0 

1.0 

0.6 

0.0 

0.3 

5.6 

u 

d,h 

7.4.2 

38 

Navy,  Fuel  Tvnk  Cleaning 

0.6 

0.5 

0.5 

0.3 

1.0 

5.6 

u 

1 

10.4.1 

28 

Pensacola  NARF,  Epoxy  Paint 

0.3 

0.6 

0.3 

1.0 

0.6 

5.2 

u 

f,d 

4.4.3 

31 

Mara  Island  NSY  .Plating 

0.3 

0.5 

0.3 

1.0 

0.5 

6.2 

s 

6.4.11 

19 

Alameda  NARF,  CN  Rinse  Changes 

1.0 

0.0 

0.0 

1.0 

0.3 

4.6 

s 

6.4.8 

35 

NAS's  Fire  Fighting 

1.0 

0.3 

0.3 

0.0 

0.7 

4.6 

s 

9.4.1 

38 

Charltiton  NSY,  Refrigerant 

1.0 

0.5 

0.3 

0.0 

0.3 

4.2 

s 

6.4.7 

17 

Anniston  Army  Depot,  Wet  Paint  Strip 

0.0 

0.0 

0.0 

1.0 

1.0 

4.0 

N 

i 

3.4.4 

21 

NARF  Dry  Jat  Engine  Test 

1.0 

0.0 

0.3 

0.0 

0.6 

3.6 

s 

B.4.1 

32 

NARF's  Water  Over  MeCIo 

0.0 

0.0 

0.0 

1.0 

0.5 

3.0 

N 

1 

5.4.12 

37 

Norfolk  NSY,  Rafrigerant^ecycle 

0.3 

0.5 

0.3 

0.0 

0.3 

2.B 

u 

c 

6.4  8 

11 

Pensacola  NARF,  Cond.  Recovery 

0.5 

0.0 

0.0 

0.0 

0.5 

2.0 

N 

g 

5.4.5 
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No 

1 
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Limittd 

Unidui 

(31  S 


ProcoM  modtfioodon  woi  |udfOd  lueottthil  in  thot  ii  icoompiiihoO  lU  9MI.  inm  oMi-offootivt  ind  •uttoinoPIt. 
Proeii;5  ffvoditieotion  wi«  |ud^  not  tuceotl*'.'!  for  riuoni  doimootoO  unptr  "Noui" 


TABLE  1.2 


PfOMU  modifleodon  oroi  not  yot  impiomonttO,  Of  tnort  woi  rvol  luffieiont  infnrmatton  iwatioBio  to  oviiutio  tn* 
tnodificition. 


Phase  1  Evaluation  of 
40  Case  Studies 


(31  NOTH  (Poatent  for  Loch  of  Bsmoom) 


a  Ntaativt  impact  on  product  ouahty. 

b  Lack  of  awttioriivby  thoM  atttmptino  to  impiomont  the  modifioation. 
u  iKk  of  manpoMor. 
d  Poor  raliaPii'ty  or  maintainability, 
a  inaopropriata  tMnnolopv  applieation 
f  Paouifoo  ikiilad  eptratoif. 

0  Profiait  tvaluation  m  proirftt.  iniuffieiont  information. 

H  Procou  eontumablai  :io  lon|tr  oommofciilly  availablo. 

I  No  procou  moOifieaiioif  mm  known  10  hawa  boon  propoaad. 
i  Lack  of  wau  to  locate  tha  raouirtd  aouipmtnt 
k  Net  implirmmtod,  pondirtf  dcmenitration  rtwltt  at  othar  fKilitiai. 

I  Phytical  propt’tiM  of  tha  matanai  to  be  rMvelod  kopi  ehangino. 

in  Operation  wai  d  tcontinvod  duo  to  look  el  tecHnical  lupport  and  inaontivM  to  reduoo  naiardoui  waitei. 


Source:  CH2M  HILL,  April  1985. 


TABLE  13.1 


Maeemrfwnoad  for  odditional  itudy  durinf  PhaM  3  of  tha  orofoot  baaod  on  ittady  vfltua  end  eyoiiebiittv 
oi  iniov  ’  .ation  toeveiuete. 
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EVALUATION  OF 
CASE  STUDIES 


V.  . 


2.  Waste  Reduction:  To  what  extent  would  the  proposed  modification, 
if  successful,  affect  a  significant  reduction  in  waste  generation  at  the 
facility? 

3.  Waste  Generation:  At  the  average  facility  using  the  industrial 
process,  how  much  waste  is  produced  that  would  be  affected  by  the  proposed 
modification? 

4.  EPA  Hazardous  Waste:  Would  the  affected  waste  be  classified  as  a 
hazardous  waste  under  EPA  regulations?  (For  a  detailed  description  of  EPA 
hazardous  waste  regulations  and  definitions,  see  40  CFR  Part  261  — 
Identification  and  Listing  of  Hazardous  Waste.) 

5.  Potential  Use:  How  widely  is  the  process  used  in  the  Armed 

Services?  Would  the  process  modification  have  widespread  application? 

Notice  that  the  five  criteria  do  not  judge  the  success  (or  lack  thereof)  of  a 
given  modification.  The  five  criteria  were  used  In  Phase  1  to  determine 
which  cases  would  be  most  valuable  for  further  study  in  Phase  2.  They  were 
also  used  in  Phase  2  to  select  three  Projects  of  Excellence  for  the  Phase  3 
workshops. 

The  evaluation  of  whether  or  not  a  process  modification  was  successful  was 
separated  from  the  determination  of  its  value  as  an  example  for  further 
analysis.  To  determine  if  a  modification  was  successfully  applied.  It  was 
determined  whether  or  not  the  modification  had  been  implemented  as  proposed, 
proved  cost-effective,  and  was  sustainable  or  capable  of  being  carried  on 
indefinitely.  Modifications  that  met  these  criteria  were  classified  as 
successful  (S).  Those  process  modifications  found  not  to  be  successful  (U) 
failed  for  a  variety  of  reasons,  which  are  explained  in  footnotes  (a  through 
m)  to  Table  1,2.  Those  modifications  for  which  Insufficient  inforr’tion  was 
available,  or  for  which  implementation  was  too  early  In  progress  to  evaluate, 
are  designated  with  an  N;  and  the  rationale  for  this  designation  is  also 
explained  in  footnotes  to  Table  1.2. 
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The  18  cases  recommended  for  further  evaluation  Included  13  ti  M  were 
successful  and  5  that  ware  not.  By  service,  there  were  3  Army,  6  Air  Force 
and  9  Navy  cases,  approximately  proportional  to  thi'  distribution  of  the 
original  40  cases. 

By  Industrial  process,  7  of  the  cases  involved  modifications  to  plating 
operations,  5  were  for  modifications  to  painting  or  paint  stripping,  5  were 
for  modifications  to  recover  solvent,  and  1  was  to  modify  purchase  and  use 
specifications  to  reduce  disposal  of  Items  whose  shelf  life  had  expired. 
Selection  of  these  cases  fulfills  the  objective  of  the  contract  to  "...focus 
on  a  few  processes  that  generate  the  greatest  proportion  of  OoD  hazardous 
wastes..." 

Among  the  18  cases,  there  were  numerous  candidates  for  the  three  "Projects  of 
Excellence"  to  be  selected  during  Phase  2  of  the  project. 

1.4.2  Phase  2:  18  Case  Studies 

During  Phase  2  of  the  project,  18  case  studies  were  further  evaluated  and 
three  Projects  of  Excellence  were  selected.  Since  It  was  extremely  difficult 
to  obtain  Information  about  Case  No.  23  (Modern  Plating  System  at  Watervllet 
Army  Arsenal)  and  Case  No.  40  (Purchase  and  Use  Specifications),  they  were 
replaced  with  two  additional  Army  case  studies  at  the  beginning  of  Phase  2. 
These  process  modifications  are  the  Centralized  Vehicle  Wash  Racks  and 
Scheduled  Maintenance  Facilities  at  Fort  Lewis  and  Fort  Polk  (Case  Nos.  41 
and  42). 

The  18  case  studies  .were  ranked  according  to  their  study  value  and 
application  success  as  shown  1n  Table  1.3  (Table  6-1  from  the  CH2M  HILL  Phase 
2  Report).  The  three  top-ranked  cases  were  selected  for  Phase  3. 
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1.4.3  Phase  3:  3  Projects  of  Excellence 

As  a  result  of  all  the  evaluations  the  following  three  case  studies  were 
selected  as  the  most  appropriate  to  fulfill  the  overall  goals  of  this 
project: 

1.  Plastic  Media  Paint  Stripping  at  Hill  Air  Force  Base,  Ogden,  Utah. 

2.  Innovative  Hard  Chrome  Plating  at  Pensacola  Naval  Air  Rework 
Facility,  Pensacola,  Florida. 

3.  Centralized  Vehicle  Wash  Racks  and  Scheduled  Maintenance  Facilities 
at  Fort  Lewis,  Washington. 

Plastic  media  paint  striping  at  Hill  Air  Force  Base  was  selected  for  the 
following  reasons: 

1.  Widespread  OoD  adoption  has  the  potential  of  reducing  the  costs  of 
operation  by  at  least  $100,000,000  per  year,  a  significant  Internal  Incentive 
to  production  and  management  people  to  Implement  this  change. 

2.  Adoption  of  the  process  would  eliminate  one  of  the  major  liquid 
hazardous  waste  sources  In  the  armed  services. 

3.  Its  applicability  is  widespread,  potentially  applicable  at  every 
military  Installation. 

4.  The  process  Is  easy  to  operate  and  Involves  adaptation  of 
conventional  technology. 

5.  From  a  production  standpoint,  manpower  requirements  are 
significantly  reduced,  product  quality  Is  Improved,  and  production  costs  are 
sigi  I  'Icantly  decreased. 

The  zero  discharge  chromium  plating  system,  developed  at  Pensacola  NARF  by 
the  Naval  Civil  Engineering  Laboratory  (NCEL)  at  Port  Hueneme,  likewise 
combines  the  Incentives  of  production  Improvement  with  reduced  hazardous 

waste  production.  The  process  Is  also  widely  applicable.  From  a  production 
standpoint,  rejection  rates  are  drastically  reduced,  plating  rates  are 
Increased,  and  fewer  plating  baths  are  required  to  plate  the  same  number  of 
parts.  In  addition,  frequency  of  plating  bath  dumps  has  been  reduced  and 
Industrial  wastewater  treatment  has  been  simplified. 
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The  central  vehicle '  washracks  and  vehicle  maintenance  facilities  at  Fort 
LewlSi  Washington,  were  selected  principally  for  their  segregation  of 
exterior  vehicle  washing  from  vehicle  maintenance  and  engine  compartment 
cleaning.  Conventional  cleaning  with  cold  water,  solvents,  and  detergents  on 
open  pads  resulted  In  a  significant  contamination  of  stormwater .  The 
modification  uses  off-the-shelf  high  pressure  hot  water  cleaning  equipment  for 
engine  compartment  cleaning,  eliminating  the  use  of  solvents  and  greatly 
reducing  the  volume  cf  waste  requiring  treatment.  The  overall  system  has 
also  greatly  reduced  the  manpower  requirements  for  vehicle  cleaning. 
Significant  cost  savings  are  projected  compared  to  the  previous  operation. 

During  Phase  3,  two-day  workshops  are  being  developed  and  given  at  each  of 
the  three  sites.  The  workshops  are  designed  for  decision-makers  In  each  of 
the  three  services.  Including  managers,  engineers,  and  operators  who  are 
responsible  for  similar  military  Industrial  processes  at  other  facilities. 
The  goal  of  the  training  programs  Is  to  give  firsthand  knowledge  of  highly 
successful  process  modifications  and  an  understanding  of  why  they  have  been 
successful,  so  that  participants  will  be  even  better  equipped  to  take  the 
lead  In  adopting  similar  process  modifications  at  their  own  facilities. 

1.5  General  Reconmendatlons  for  Successful  Process  Modifications 

Based  on  the  case  study  analysis  In  Phases  1  and  2  of  this  report,  the 
following  recommendations  were  made  for  enhancing  the  likelihood  of  success 
for  future  process  modifications: 

1.  Identify  the  potential  advantages  and  disadvantages  of  Including 
the  costs  of  hazardous  waste  disposal  In  production  budgets  so  that  they  will 
be  used  In  production  decisions. 

2.  Investigate  the  possibility  of  providing  Incentives  for  hazardous 
waste  reduction  efforts  (e.g.,  returning  money  not  spent  on  disposal  to  the 
base  recreation  and  welfare  fund). 


3.  Include  production  people  In  the  design  effort;  since  they  will  be 
left  to  operate  the  modified  process,  they  need  to  feel  that  It  is  theirs. 

4.  Ensure  that  environmental  effects  are  considered  as  Important  as 
production  when  conflicts  between  the  two  arise.  It  may  be  desirable  to  make 
environmental  rating  one  of  the  evaluation  criteria  for  the  base  commander. 

5.  Ensure  that  adequate  funding  Is  provided  to  support  wider  adoption 
of  proven  process  modifications. 

6.  Ensure  that  appropriate  adaptations  are  made  to  all  technologies 
(even  off-the-shelf  systems)  before  transferring  them  to  facilities  where 
they  have  not  been  tested;  thus,  each  technology  will  be  "tailored"  to  the 
Individual  facility. 

7.  In  view  of  the  typically  high  turnover  rate  among  operations 
personnel,  ensure  that  a  sufficient  number  of  personnel  are  trained  to 
provide  back-up  operation  when  necessary. 

8.  Ensure  that  the  data  collected  to  predict  costs  and  benefits  of  a 
particular  technology  are  accurate,  valid,  and  sufficient. 

9.  Ensure  that  design  personnel  devote  sufficient  time,  after 
equipment  Installation,  to  Inspecting  the  system  for  proper  operation  and 
maintenance. 

10.  In  considering  locations  for  future  demonstration  studies,  select 
only  facilities  where  the  responsible  personnel  are  enthusiastic  about  the 
study. 

11.  In  conducting  future  demonstration  studies,  ensure  that  sufficient 
manpower  Is  assigned  and  that  the  personnel  are  adequately  trained,  well 
supervised,  and  not  fully  commmitted  to  other  projects. 

12.  Whenever  possible,  make  adaptations  to  off-the-shelf  equipment  with 
a  proven  record  of  reliability  rather  than  selecting  specialized  or 
complicated  equipment. 


Again,  welcome  to  Hill  Air  Force  Base  for  the  Project  of  Excellence  Workshop 
on  Plastic  Media  Paint  Stripping.  The  remaining  sections  of  these  training 
materials  discuss  numerous  technical,  environmental,  and  economic  aspects  of 
this  highly  successful  project  to  reduce  hazardous  waste  generation  from 
paint  stripping  operations  at  DoD  facilities. 


Presented  by  Richard  Boubel,  Project  Officer,  DELP 
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DEFENSE  ENVIRONMENTAL  LEADERSHIP  PROJECT 


Environmental  protection  Is  a  multi-billion  dollar  DoD  effort.  Non- 
compliance  with  environmental  laws  and  regulations  will  adversely  Impact  DoD 
operations,  resources  and  Congressional  support.  DoD  Is  the  largest  federal 
generator  of  hazardous  wastes,  and  the  public,  news  media  and  Congress  view 
environmental  protection  from  hazardous  wastes  as  a  high  national  priority. 
Environmental  protection  cannot  be  avoided  or  Ignored,  The  nuclear  power 
Industry,  for  example,  used  the  best  engineering,  planning  and  economic 
talent  available.  The  one  area  overlooked,  environmental  protection, 
ultimately  crippled  the  Industry. 

The  environmental  leadership  project  was  Inflated  to  provide  DoD  a  needed 
resource  for  long-range  planning  and  policy  development.  The  project  has 
undertaken  18  tasks  which  can  be  grouped  broadly  under  "compliance"  and 
"waste  stream  reduction".  Compliance  Is  necessary  to  avoid  crippling  our 
installations  and  production  base,  and  waste  stream  reduction  will  reduce 
disposal  costs  and  future  disposal-related  problems. 

The  leadership  project  approach  of  planning  to  avoid  problems  will  ensure 
least  cost  compliance.  Resources  not  required  for  environmental  protection 
are  freed  for  other  Defense  programs.  Effective  planning  and  management  are 
used  to  Identify  and  solve  problems  before  they  become  more  costly. 
Environmental  protection  need  not  be  complex  and  costly,  If  handled  properly. 

The  project  team  Is  dealing  with  some  tough  environmental  Issues  -■  problems 
like  groundwater  protection,  solvent  recovery,  regional  hazardous  waste 
treatment,  hazardous  waste  storage  construction  criteria,  environmental 
audits,  and  low-level  radioactive  waste  disposal.  These  and  future  Issues 
will  Improve  significantly  DoD's  national  leadership  position  In 
environmental  protection  and  avoid  the  pitfall  of  non-compliance. 
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EXECUTIVE  SUMMARY 


The  Department  of  Defense  (OoD)  Is  pleased  to  report,  once  again,  on  the 
status  and  achievements  of  the  DoD  Productivity  Enhancing  Capital  Investment 
(PECI)  Program.  In  addition  to  providing  specific  Information  on  this 
program,  this  report  will  describe  the  relationship  of  the  PECI  Program  to 
many  other  DoD  productivity  Initiatives,  ranging  from  established  programs  for 
employing  modern  Industrial  and  management  engineering  techniques  to  the 
Department's  relatively  new  emphasis  on  work  force  motivation  and  efficiency 
reviews. 

The  Department  Is  very  proud  of  Its  efforts.  Since  the  Initiation  of 
the  PECI  Program  In  1977,  a  broad  range  of  avenues  for  productivity 
Improvement  have  been  investigated  and  pursued.  Many  have  become  Institution¬ 
alized  In  DoD  management  practices.  Others  are  promoted  as  "self-help"  tools 
whereby  managers  can  cope  with  the  demands  of  Increasing  technology  and 
constrained  or  diminished  resources.  The  Department  recognizes  that  If  It  Is 
to  be  effective  In  maintaining  a  strong  and  ready  Defense  force,  It  has  a 
commensurata  responsibility  to  do  this  In  the  most  efficient  manner  --  a 
process  which  means  getting  the  greatest  return  from  the  dollar  and  manpower 
resources  provided  by  the  American  taxpayer.  DoD's  PECI  Program  Is  a  very 
necessary  effort  to  this  end  with  a  demonstrable  Impact. 

Initially  started  as  a  means  of  capitalizing  on  small  dollar  quick 
return  Investment  opportunities,  the  PECI  Program  has  since  evolved  Into  a 
broad  strategy  for  productivity  Improvement,  As  presently  structured,  It 
Involves  three  distinct  but  directly  related  funding  strategies  --  the 
Productivity  Enhancing  Incentive  Fund  (PEIF)  for  small  dollar  quick  return 
equipment  projects;  the  Productivity  Investment  Fund  (PIF)  which  focuses  on 
larger  long-term  Investments  with  a  payback  period  of  four  years  or  less;  and 
Component  Sponsored  Investment  (CSI)  funding  which  complements  the  OSD- 
sponsored  PIF  but  Is  more  flexible  to  react  to  goals  and  priorities  of  the 
Individual  Military  Service  or  Defense  Agency.  Projects  financed  through  each 
of  these  funds  are  selected  competitively  on  the  basis  of  '■’.elr  economic 
merit  and  an  assessment  of  their  technical  and  operational  potential. 

Together  these  three  funding  strategies  have  Invested  a  total  of  $605 
million  over  the  past  four  years  to  acquire  modern  technologies  and 
facilities.  The  savings  from  these  Investments  are  expected  to  total  over 
$3.0  billion  by  1990,  through  either  direct  reductions  In  Defense  budget 
requests  or  by  allowing  DoD  managers  to  plow  back  savings  and  thereby 
accomplish  Increased  missions  or  attack  critical  backlogs  within  fixed 
resource  limitations.  Equally  as  Important,  these  PECI  funds  have  become  a 
cornerstone  In  many  of  the  Department's  other  productivity  Initiatives  by 


providing  ready  and  dedicated  financing  for  opportunities  Identified  through 
the  Commercial  Activities,  Efficiency  Review  and  Work  Force  Motivation 
Program.  PECIs  have  also  served  as  an  avenue  to  foster  Infusion  of  high 
technology  projects  Into  the  Defense  operational  mainstream.  Funds  have  been 
provided  for  such  wide-ranging  projects  as  DoD's  Logistics  Applications  of 
Automated  Marking  and  Reading  Symbols  (L06MARS)  project  Involving  the  use  of 
machine  readable  bar  coding  In  logistics  activities  and  the  installation  of 
technologies  developed  through  the  Manufacturing  Technology  Program  In  the 
repair  of  sophisticated  weapons  systems.  Modern  equipment  has  also  been 
procured  for  the  Defense  laboratories,  enabling  them  to  greatly  Improve  the 
testing  of  new  materials  and  systems  at  significantly  lower  costs. 

Statistics  on  the  PECI  Program  are  Impressive.  Visible  support  by  top 
DoD  management,  a  sharp  focus  on  high-payoff  Investments,  and  an  ultra- 
conservative  level  of  funding  have  resulted  In  a  continuing  Increase  In  the 
expected  level  of  returns  from  PECIs.  Savings  to  Investment  ratios  for  the 
fast  payback  PEIF  Investments  have  grown  from  approximately  $10  to  $1  for 
Fiscal  Year  (FY)  1977  Investments  to  $13  to  $1  for  FY  1983  Investments.  Many 
of  the  Individual  Investment  projects  return  about  $15  for  each  dollar 
Invested  during  their  average  nine  year  life  span.  The  larger  PIF 
Investments,  because  of  their  longer  expected  life,  have  shown  a  much  greater 
growth  In  expected  savings.  First  funded  in  1981,  the  savings  to  Investment 
ratios  have  dramatically  Increased  from  6  to  1  In  that  year  to  14  to  1  for 
projects  Included  In  the  FY  1984  Budget  request.  Projects  now  In  the  FY  1985 
Budget  reflect  a  ratio  of  22  to  1,  with  an  expected  Internal  rate  of  return 
of  over  80  percent. 

In  addition  to  the  tangible  benefits  from  PECIs,  which  Include  expected 
manpower  savings  of  over  17,500  spaces,  these  Investments  have  also  produced 
a  variety  of  Intangible  benefits  such  as  Improved  work  methods  and 
conditions,  Increased  ability  to  cope  with  complex  and  mounting  workloads, 
and  motivation  for  Innovative  productivity  enhancing  actions. 

The  program  complements  DoD's  Asset  Capitalization  Program  (ACP)  In 
Industrially  funded  activities  and  planned  modernization  efforts  across  the 
Department.  More  Importantly,  It  recognizes  and  acknowledges  the  fact  that 
the  Department's  g*'eatest  asset  Is  the  Initiative  shown  by  Its  people.  PECI 
has  received  the  full  support  of  Defense  management  at  all  levels.  With  Its 
present  maturity.  It  Is  deserving  of  the  support  of  the  Congress  for  It 
represents  concrete  evidence  of  DoD's  ability  to  achieve  tangible  economies 
through  a  Judicious  Investment  policy. 

Contact:  Mr.  Richard  J.  Power,  Director 

Defense  Productivity  Program  Office 

2  Skyline  Place,  Room  14u4 

5203  Leesburg  Pike 

Falls  Church,  Virginia  22041-3466 

Phone:  (703)  756-2346 
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2.0  PROJECT  DESCRIPTION 


The  Project  q-f  Excellence  for  the  U.S.  A1r  Force  Is  the  concept  of  replacing 
conventional  mnitary  paint  stripping  with  plastic  media  paint  stripping  to 
improve  productivity  and  greatly  reduce  hazardous  waste  generation.  There 
are  many  ways  in  which  this  concept  can  be  applied.  This  section  describes 
the  paint  stripping  process,  the  magnitude  of  the  existing  problem, 
alternative  approaches  to  plastic  media  paint  stripping,  and  how  this  concept 
Is  being  applied  at  Hill  Air  Forra  Base. 

2.1  Paint  Stripping  Process  Description 

Paint  stripping  Is  the  process  ot  removing  paint  and  coatings  from  surfaces 
In  preparation  for  recoating.  Complete  stripping  Is  often  necessary  for 
inspection  of  underlying  materials  and  for  adhesion  of  new  paint  and  coatings 
to  existing  surfaces. 

In  conventional  military  paint  stripping,  sprays  or  baths  containing  acidic 
methylene  chloride  solutions,  phenolic  solutions,  or  hot  alkaline  sodium 
hydroxide  solutions  are  used  to  dissolve  and  loosen  old  paint.  After 
scraping,  the  resulting  solvent-paint  mixture  Is  washed  away  with  large 
volumes  of  water,  producing  significant  quantities  of  hazardous  waste.  The 
process  Is  labor  Intensive,  dirty,  and  may  overload  waste  treatment 
facilities. 

In  plastic  media  paint  stripping,  small  plastic  beads  with  rough  edges  are 
air  blasted  at  the  painted  surface  causing  the  coating  to  dislodge,  ‘ihe 
plastic  media  Is  separated  from  the  loosened  paint  particles  by  sieving,  and 
the  beads  are  recycled.  Generation  of  wet  hazardous  waste  (solvents  and 
paint  sludge  In  water)  Is  completely  eliminated.  A  small  volume  of  dry  waste 
Is  produced,  which  Is  classified  as  hazardous  due  to  Its  metal  content. 


2.2  Magnitude  of  the  Problem 


Paint  stripping  operations  are  performed  at  virtually  every  DoD  Industrial 
facility  across  the  United  States.  To  Illustrate  the  magnitude  of  the 
problem  of  hazardous  waste  generation  from  these  operations,  previous  studies 
have  estimated  that  each  naval  shipyard  generates  about  9,000,000  gallons  of 
paint  solvent  waste  ench  year.  Approximately  20,000  gallons  of  solvent-laden 
wastewater  1s  generated  for  each  military  aircraft  which  has  paint  removed 
using  conventional  methods. 

The  Department  of  the  Air  Force,  Including  the  U.S.  Air  Force,  Air  National 
Guard,  and  Air  Force  Reserve,  has  nearly  10,000  aircraft  of  all  types 
currently  In  service,  as  shown  by  Table  2.1.  The  average  age  of  all  aircraft 
as  of  September  30,  1964,  was  slightly  more  than  13  years.  With  an  average 
time  between  Planned  Depot  Maintenance  (PDM)  of  about  five  years  for  many 
aircraft,  plus  requirements  for  unplanned  maintenance,  there  could  be  a  need 
to  strip  pjint  from  2,000  or  more  aircraft  per  year, 

Table  2.1 

NUMBER  AND  AGE  OF  SELECTED  AIRCRAFT 
IN  THE  U.S.  AIR  FORCE,  NATIONAL  GUARD,  AND  RESERVE 
(September  30,  1985) 


AIRCRAFT 

NUMBER 

AVERAGE  AGE 

A-7 

382 

11.2 

A- 10 

670 

4.5 

B-S2 

264 

24  + 

C-130 

723 

19.4 

C-131 

747 

23.6 

F-4 

1621 

16.4 

F-15 

697 

5.3 

F-16 

723 

2.5 

F-111 

339 

13.4 

T-37 

615 

22.2 

T-38 

820 

18.5 

ALL  TYPES 

9462 

13.2 

Source ! 

Air  Force  Almanac, 

May  1985. 
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-k  The  first  C-SB  being  assembled  at 
Lockheed-OeorglaCo.,  Marietta.  3a., 
entered  the  final  assembly  stage  in 
April  and  has  been  painted  In  the  new 
"European  I"  camouflage  pattern  of  a 
gray  background  and  shades  of  green 
and  olive  trim.  This  replaces  the  gray* 
and'WhIte  paint  scheme  on  many 
C-SAs.  The  C-SA  fleet  will  be  In  the 
new  paint  by  1968. 

In  painting  the  first  giant  C-SB  fuse- 
Igga,  Lockheed  used  fifty-six  gallons 
ol  prlmer,  ninety-five  gallons  of  gray, 
and  forty  gallons  of  varying  shades  of 
green.  The  first  C-SB  will  be  delivered 
to  the  US  Military  Airlift  Command  In 
December  Production  will  peak  in 
early  1067,  when  a  new  Galaxy  will 
roll  out  the  plant  door  every  ten  work¬ 
ing  days.  The  fiftieth  and  last  aircraft 
Is  scheduled  to  be  delivered  In  the 
first  quarter  of  1069. 


Sporting  the  new  lunpaan  I  eamouflaga  palnl  aehama,  the  fuselage  of  tlie  first 
Loekhaad  C-SI  military  transport  rolls  out  of  the  eompany'a  huge  paint  hangar, 
Dallvary  to  the  UP  Military  Airlift  Command  fa  aohadulad  for  Daeambar, 


Am  PONCE  Msgasint  /  May  19B5 


Currently,  the  Ogden  Air  Logistics  Center  at  Hill  Air  Force  Base  strips  paint 
from  only  a  portion  of  the  300+  aircraft  which  It  receives  each  year  because 
of  the  time  and  expense  required  for  conventional  paint  stripping.  Aircraft 
are  stripped  1f  they  have  more  than  six  coats  of  paint,  If  the  paint 
condition  does  not  meet  certain  standards.  If  a  certain  type  of  paint  needs 
to  be  replaced,  or  1f  Inspection  procedures  require  paint  removal. 

In  addition  to  complete  aircraft  which  are  In  service,  paint  removal  Is 
occasionally  required  for  aircraft  which  are  on  display  or  In  storage,  motor 
vehicles,  and  other  weapons  and  equipment.  Paint  removal  from  system 
components  Is  also  frequently  necessary. 

2.3  Alternative  Approaches  to  Plastic  Media  Paint  Stripping 

The  following  factors  and  other  site-specific  conditions  and  requirements 
determine  what  type  of  equipment  and  facilities  will  be  best  suited  for 
plastic  media  paint  stripping  at  a  specific  location; 

1.  The  size,  shape,  and  composition  of  the  objects  to  be  stripped. 
Are  they  aircraft  components  or  complete  aircraft,  small  fighter  aircraft  or 
large  bombers,  fixed  or  rotary  wing?  What  type  of  surfac  s  do  they  have? 

2.  The  frequency  of  the  same  stripping  operation  at  the  same  location. 
Will  ^t  be  one  aircraft  per  day  or  one  aircraft  per  month? 

3.  Time  and  manpower  available.  Mow  fast  does  each  item  need  to  be 
stripped  and  how  many  qualified  people  are  available  to  do  It? 

4.  Occupational  health  and  safety  and  environmental  considerations. 
These  are  discussed  In  Section  6.0. 

5.  The  economics  of  media  recovery.  Since  plastic  media  Is  relatively 
expensive  ($1.70/pound)  and  only  about  5%  Is  lost  during  each  use,  recycling 
Is  practiced.  Should  media  recovery  be  done  by  hand  or  by  some  type  of 
material  handling  system?  Mow  will  the  paint  chips  and  dust  be  separated 
from  the  recovered  media? 

6.  Separation  from  water.  Since  water  causes  the  plastic  media  to 
agglomerate,  the  paint  stripping  and  media  recovery  operations  should  be 


separated  from  vehicle  washing  operations.  The  media  should  also  be 
protected  from  precipitation  and  condensation. 

Equipment  and  facilities  for  plastic  media  paint  stripping  currently  range  In 
size  and  complexity  from  small  portable  blast  machines  with  one  hose  and  no 
media  recovery  to  the  F-4  blast  booth  with  five  hoses  and  automatic  media 
recovery  at  HUl  A1r  Force  Base.  Several  types  of  abrasive  blasting 
equipment,  with  and  without  media  recovery,  are  described  In  the 
manufacturers'  literature  In  Appendix  3.  Glove  boxes  with  vacuum  recycling 
can  be  used  for  small  components.  Appendix  2.3  describes  how  the  basic  F-4 
blast  booth  module  could  be  used  for  more  aircraft,  larger  aircraft,  and 
ground  equipment. 

Alternative  approaches  for  plastic  media  recovery  Include  the  following: 

1.  Manual  collection  with  brooms  and  shovels  on  a  flat  surface. 

2.  Manual  collection  to  a  central  pit  or  trench  with  conve.vor  or 
vacuum  recovery. 

3.  Mechanical  or  pneumatic  collection  over  a  large  area,  such  as  the 
live  floor  of  the  F-4  blast  booth. 

4.  Blast  nozzles  with  recovery  systems. 

5.  Glove  boxes  with  recovery  systems. 

Each  of  these  approaches  has  advantages  and  disadvantages  which  depend  on  the 
application.  Each  technology  for  plastic  media  paint  stripping  presents 
tradeoffs  between  capabilities  and  costs. 

2.4  Process  Variables  and  Constraints 

Operators  of  plastic  media  stripping  equipment  must  be  skilled  enough  to 
avoid  damaging  the  surface  from  which  paint  Is  being  stripped.  In  fact,  the 
greatest  drawback  to  this  technique  Is  the  difficulty  1n  selecting  and 
controlling  the  variables  for  each  application.  Including  bead  hardness, 
roughness  and  size,  motive  air  pressure,  standoff  distance,  application 


angle,  nozzle  size,  feed  rate,  etc.  This  task  Is  especially  difficult  with 
fiberglass  resin  surfaces.  The  type  of  resin  which  Is  present  usually  cannot 
be  pre-ldentif led.  Damage  to  the  fiberglass  surface  Is  possible  If  the  wrong 
media  or  method  Is  used  to  strip  the  coating. 

The  key  parameter  for  successful  use  of  plastic  media  blasting  Is  hardness  - 
the  paint  must  be  softer  than  the  plastic  media,  which  In  turn  must  be  softer 
than  the  surface  underneath  the  paint  coat.  For  many  military  paint 
stripping  applications,  this  relationship  does  not  exist.  For  example,  epoxy 
and  urethane  paints  are  harder  than  aluminum  surfaces  and  dry  blasting  Is  not 
applicable.  This  problem  could  be  alleviated  by  presoftening  the  paint  with 
a  solvent  and  allowing  the  treated  surface  to  dry  prior  to  blasting. 
However,  this  use  of  solvents  defeats  the  advantage  of  dry  blasting  and  could 
not  be  carried  out  with  a  live  floor  recovery  system. 

There  are  several  measures  of  hardness  as  shown  In  Table  2.2.  Moh's  scale 
has  been  used  to  describe  the  relative  hardness  of  substrates,  paints,  and 
abrasive  materials  Involved  In  paint  stripping.  Table  2.3  compares  the 
relative  hardness  of  abrasive  materials  (on  the  right)  to  paints  and 
substrates  (center)  and  to  Moh'S  hardness  scale  of  1  to  10  and  the  minerals 
which  are  now  commonly  associated  with  the  scale. 


Table  2.2 

HARDNESS  SCALES  FOR  MATERIALS 

HARDNESS  SCALE  MATERIALS 

INDENTATION  BRINELL  METALS  AND  ALLOYS 
REBOUND  ROCKWELL  PLASTICS 

SCRATCH  MOHS  MINERALS 

CUniNG 
ABRASION 


Table  2.3 


HARDNESS  OF  MATERIALS  (MOH'S  SCALE) 


10 

DIAMOND 

I'.V. 

SILICON  CARBIDE 

^.v,V 

9 

CORUNDUM 

•  './I  .„• 

8 

TOPAZ  OR 

BERYL 

ALUMINA  ZIRCONIA 

7 

QUARTZ 

PORCELAIN 

1  '* 

TOOL  STEEL 

GARNET 

y*,*'  'i 

6 

FELDSPAR 

SILICA 

L  ,  ^..1 

ANODIZE 

GLASS 

5 

APATITE 

TITANIUM 

STEEL 

[■ 

4 

FLUORITE 

MAGNESIUM 

TYPE  III 

PAINT,  FIBERGLASS 

POLYPLUS 

3 

CALCITE 

RESINS,  KEVLAR 

POLYEXTRA 

ALUMINUM 

AGRI-MEDIA 

2 

GYPSUM 

1 

TALC 

Experience  at  HUT  AFB  has  suggested  the  following  Moh's  scale  values  for 
materials  typically  encountered  In  aircraft  paint  strippings 


Material 


Anodized  aluminum 
Steel,  stainless  steel,  titanium 
Magnesium 

Fiberglass,  molded  dense  resin* 

Paint 

Fiberglass,  hand  laid  less  dense  resin* 
Kevlar* 

Alclad,  dead  soft  aluminum 
*  Polyester  resins  are  softer  than  epoxy  resins 


Moh's  Scale  Hardness 

5.4 
5  -  5.5 

3.8 

3.5 

3.3  "  3.4 
3.2 
3 

2.73 


Note:  Composite  materials  are  damaged  If  the  resin  Is  eroded  and 
the  fibers,  such  as  fiberglass,  nylon,  or  carbon  graphite, 
are  exposed. 


••Xv 

'"n'V 
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The  manufacturer's  literature  In  Appendix  3  lists  the  followlmj  hardnesses 
for  the  three  types  of  plastic  media  currently  available: 

Plastic  Media  Moh's  Scale  Hardness 

Type  III  4.0 

Polyplus  3.5 

Polyextra  3.0 

Ideally,  each  material  could  be  ranked  higher  on  Moh's  scale  than  every  other 
material  which  It  can  scratch  or  abrald.  However,  a  number  on  Moh's  scale 
does  not  necessarily  reflect  other  characteristics  of  materials,  such  as 
cohesive  and  adhesive  strength,  elasticity,  malleability,  durability,  and 
thickness.  In  addition,  materials  may  have  a  range  of  hardness  values  rather 
than  a  unique  number.  Resistance  to  abrasion  also  depends  on  the  force  and 
length  of  time  with  which  abrasive  materials  are  applied. 

Quality  control  tests  and  measurements  are  required  to  determine  whether 
specific  blast  media  and  application  methods  are  appropriate  for  specific 
paints,  coatings,  and  substrates.  The  data  base  on  plastic  media  paint 
stripping  Is  expanding  rapidly  as  the  process  Is  tested  and  Implemented  at 
more  locations.  Efforts  are  being  made  to  Incorporate  this  Information  Into 
the  appropriate  technical  orders  for  aircraft  maintenance. 

2.5  Project  History 

Table  2.4  summarizes  the  history  of  aircraft  paint  stripping  at  Ogden  ALC 
from  construction  of  the  Corrosion  Control  Building  1n  1957,  through  research 
and  development  of  plastic  media  paint  stripping  beginning  In  1979,  to 
construction  of  the  F-4  blast  booth  in  1985.  More  details  concerning  the 
development  of  the  project  are  given  In  the  references  contained  In  Appendix  2 
and  In  many  of  the  other  references  listed  In  the  Bibliography. 
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Table  2.4 
PROJECT  HISTORY 

1957  CORROSION  CONTROL  FACILITY  BUILT 

PHYSICAL  AND  CHEMICAL  PAINT  REMOVAL 
1979  R  ft  D  HORK  BEGAN  ON  BLAST  MEDIA 
AGRICULTURAL  PRODUCTS 
PLASTIC  BEADS 

AIRCRAFT  COMPONENT  TESTING 
JUL  1983  PRAM  PROJECT  APPLICATION 

F-lOO  FIRST  PLANE  STRIPPED  ft  PUT  ON  DISPLAY 
JUN  1984  CONTRACT  AWARDED  FOR  F-4  BLAST  BOOTH 
JUL  1984  CONSTRUCTION  BEGAN  OF  F-4  BLAST  BOOTH 

PAINT  REMOVED  FROM  FIRST  F-4  USING  PLASTIC 
MEDIA 

MAY  1985  FIRST  F-4  STRIPPED  IN  BLAST  BOOTH 
DEDICATION  OF  NEW  FACILIH 
F-102  STRIPPED  FOR  HERITAGE  MUSEUM 
AUG  1985  DELP  WORKSHOP  ON  PLASTIC  MEDIA  PAINT 
STRIPPING 

1986  ADDITIONS  AND  ALTERATIONS  TO  CORROSION 
CONTROL  FACILITY 


Most  of  the  new  facility  was  funded  by  the  Air  Force  PRAM  Program.  PRAM 
stands  for  "Productivity,  Reliability,  Availability,  and  Maintainability." 
PRAM  funds  are  available  for  one-of-a*k1nd  research  and  development  projects 
which  are  likely  to  contribute  to  one  or  more  of  these  four  goals  at  Air 
Force  Installations.  A  comprehensive  report  on  the  whole  PRAM  project  will 
be  completed  when  the  F-4  facility  Is  turned  over  from  development  to 
production. 
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DEDICATION  OF  THE  F-4  BLAST  BOOTH  ON  MAY  10,  1985 
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2.6  The  F-i{  Blast  Booth  at  Hill  Air  Force  Base 


The  purpose  of  the  new  facility  Is  to  remove  paint  from  F-4  aircraft.  The 
facility,  as  shown  In  Figure  2.1,  Is  a  prefabricated  steel  building  with  the 
following  components  and  accessories: 

1.  Access  doors 

2.  Observation  booth  (added  since  drawing  was  prepared) 

3.  Plastic  media  supply  system 

Plastic  media  storage  hopper 

Air  compressor  and  refrigerated  drier 

Blast  generators 

Blast  hoses  and  lighted  nozzles 

Small  parts  blasting  area 

4.  Plastic  media  recovery  system 

Support  and  recovery  floor 
Flex  connectors 
Manifolds 

Main  recovery  pipes 
Oust  collector 
Classifier 
Rotary  feed  valves 
6.  Ventilation  system 

Fresh  air  supply  inlet 
Heating  coll  and  fan 
Downdraft  registers 
Dust  collector 
6.  Utility  services 
Transformer 

Electrical  control  panel 

Utility  air 

Central  Vacuum 

Wall  and  celling  lighting 

(No  water) 


. . —  LEGEND 

NO.  I  DESCRIPTIOfT" 


1 

ROYCE- SUPPORT  aPHEUhWIC  FLCiOR  RtCOVE.RV  &Y0. 

2 

BI'FOLD  A.0TO MASTIC  DOOR 

3 

CENTRAL.  VACUUM  SYSTeM 

utility  A,1R 

5 

YYALL  AMO  C«ILlKia>  UlAHTlMG  ' 

i  0 

CMStRCiCNCV  UaHT\M<^ 

7 

DOWNDRAFT  vaWTILATION  Refi.VSTe.R« 

8 

MB.D1  A  RacovKtRr  CLA^^I  FI  E-RL 

9 

ME.01A  RECOvePZY  M  AMI  FOLD 

10 

SL.A'iT  <SfiMeRATK>(aE^ 

11 

Me.oiA  aroR-AifeE  hopfe-Fn 

n2 

BUA'sT  hose  AMD  Llanrao  noxxle 

13 

laaCOvERV  «Yfi  .  CARf  aiDC»E  O0«T  collector 

14. 

FAM  UM\T  -  FLOOR  RecoYBWY  SYSTEM  ' 

!  EL^artmiCAS^  ..coKrtRou  P*av4h:u 

16 

FRB.SH  Air*  EUfFLY  INLET 

17 

HEATING  COIL  AHO  FAN-VENTtLATIOM  AIR. 

18 

V«Nr/L AmoV4.  AVtR  DOST  COLUeCTOFU 

l19 

air  COKAFRBESO'I*  (  REFRIDGS12ATED  DRlBR. 

HALOH  FIIRE.  SUR.?*tESSlON  DYSTRM 

21. 

DMIAOL  FARTS  BLASTING  ARBA, 

22, 

BOT/<l  RY  FEED  VALVES 

EM 

main  RBCOVtt.Ry  FIFES 

wsm 

fiboia  RttcovaKT.  flex  COHNECTjORS 

PROsittCT  t40. COMA'S  APL.C  22983<i^  ohawino  num»m 

u«ikAp  cx3HrttA.CTNO.  P42.*S6-e^-C-a€27  7  Ofs*  4*0 


7.  Safety  Equipment 

Emergency  lighting 

Halon  fire  suppression  s>3tem 

Fire  extinguishers 

Grounding  wires 

Aircraft  supports 

Scaffolding 

Personal  protection  equipment 

Personal  safety  equ'^pment  includes  the  following,  as  discussed  in  Section 

6.0: 

During  blasting 

Breathing  airline  hoods 
Coveralls 
Leather  gloves 
Safety  shoes 
Ear  Protection 

During  cleaning  of  beads  and  dust 
Dust  respirators 
Coveralls 
Goggles 

Major  components  of  the  F-4  blast  booth  are  discussed  below. 

Blasting  Booth 

The  blast  booth  has  four  doors.  The  main  access  door,  spanning  the  entire 
width  of  the  booth,  is  located  on  the  west  end.  The  door  is  a  standard 
horizontal  hinged  spilt  overhead  hanger  type  door.  The  south  side  of  the 
booth  has  a  standard  overhead  roll  type  door  for  equipment  access  and  a 
standard  personnel  access  door.  A  similar  personnel  access  door  is  located 
on  the  north  side  of  the  booth.  Each  of  these  doors  is  connected  to  a 


warning  device  cons’stlng  of  a  red  strobe  light  mounted  at  the  celling  which 
Is  activated  In  the  event  that  someone  enters  the  booth  during  blasting. 
Opening  any  one  of  these  doors  can  automatically  shut  down  the  blast  air 
supply  to  the  nozzles. 

Fire  protection  In  the  blast  booth  Is  provided  bj  a  halogen  gas  suppression 
system  mounted  at  the  celling.  This  system  Is  used  because  the  blasting  and 
bead  reclamation  system  requires  dry  conditions,  preventing  the  use  of  a 
water  sprinkler  fire  suppression  system. 

Lighting  1n  the  booth  Is  supplied  by  twelve  lights,  recessed  In  the  booth 
walls,  as  well  as  overhead  lighting  to  eliminate  most  shadows. 

The  blast  booth  Includes  a  suspended  celling  and  finished  Internal  walls  to 
minimize  dust  buildup.  Due  to  the  downdraft  nature  of  the  dust  suppression 
and  bead  reclamation  system  (live  floor  and  overhead  return  air),  very  little 
dust  will  be  In  suspension  In  the  air.  Because  the  dust  1s  of  an  Inorganic 
material,  air  flow  and  dust  level  monitors  should  not  be  required  In  this 

facility,  and  have  not  been  Included.  Should  OSHA  rule  they  are  required, 
they  can  easily  be  added. 

The  b^last  booth  has  a  live  floor.  The  floor  Is  made  of  removable  grates 

overlying  a  series  of  troughs.  Fine  wire  mesh  covers  the  troughs  to  catch 
oversized  debris  and  prevent  plugging  of  the  holes  at  the  bottom  of  the 

troughs.  The  troughs,  or  plenums,  are  connected  to  vacuum  equipment,  dust 
collection,  and  bead  recovery  systems. 

The  live  floor  system  covers  the  entire  floe*  area  of  the  blast  booth,  wall 
to  wall.  The  floor's  air  duct  system  is  designed  to  provide  equal  suction 
over  the  entire  floor  area.  This  allows  blasting  areas  to  be  used 

simultaneously  throughout  the  booth,  under  normal  blasting  pressures,  without 
loss  of  suction  force  In  any  particular  area.  This  system  prevents  "dead" 
areas,  a  feature  not  found  1n  other  live  floor  air  systems. 
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Dust  separation  and  collection  equipment  Is  located  outside  the  building  and 
consists  of  screening  equipment  mounted  on  top  of  a  dust  collector. 
Reclaimed  plastic  beads  are  returned  to  bead  storage  hoppers  In  the  building 
by  steeply  Inclined  chutes  through  the  wall  of  the  building.  Dust  Is 
discharged  from  the  bottom  of  the  dust  collector  Into  sealed  drums  outside 
the  building. 

Equipment  Room 

The  equipment  room  occupies  about  one-fifth  of  the  building  and  Is  located  at 
the  east  end.  It  1s  completely  isolated  from  the  blasting  area  and  does  not 
Include  access  doors  to  the  blasting  area.  This  has  been  done  to  keep  dust 
out  of  the  equipment  room  and  Inadvertent  access  to  the  blast  area  by 
untrained  personnel  who  may  be  working  in  the  equipment  room.  A 
control/obervatlon  room  has  been  built  Into  the  wall  dividing  the  blasting 
area  and  the  equipment  room  with  the  access  door  Inside  the  equipment  room. 
The  observation  room  allows  supervisors  and  visitors  to  watch  the  blasting 
procedure  without  having  to  enter  the  blasting  area. 

Two  major  pieces  of  equipment  are  used  In  the  blasting  booth;  the  blasting 
system  and  the  work  platforms.  These  were  especially  designed  for  the  Hill 
Air  Ferca  Base  stripping  facility,  but  existing  equipment  may  be  modified  for 
use  with  plastic  media.  The  equipment  and  modifications  are  described  below. 

Blasting  System 

The  blasting  system  consists  of  five  10  cubic  feet  vessels  each  with  Its  own 
set  of  controls  and  gauges  which  can  be  preset  and  locked.  Each  vessel  Is 
connected  to  a  pipe  running  along  the  north  or  south  wall  of  the  blast  booth. 
There  are  five  separate  end  Independent  blasting  hoses,  each  having  a  half¬ 
inch  nozzle  strategically  placed  to  cover  the  entire  blasting  area.  The 
plastic  bead  storage  hoppers  are  located  inside  the  equipment  room  and  are 
mounted  above  the  blasting  system  machines. 
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A  single  100  hp  air  compressor  supplies  blast  a1r  to  all  five  blasting 
machines  and  produces  a  maximum  blasting  pressure  of  40  ps^  to  each  nozzle. 
The  air  Is  filtered  and  dried.  The  weight  of  each  of  the  blasting  hoses  Is 
carried  by  overhead  counter-weighted  mechanisms.  This  reduces  operator 
fatigue,  and  prevents  the  hoses  from  dragging  on  the  deck  or  fouling  the 
equipment  being  blasted. 

Work  Platforms 

Specially  designed,  wheeled  work  platforms  have  been  built  to  provide  access 
to  all  surfaces  being  treated.  The  wheels  are  sized  to  operate  over  the 
floor  grating  and  Include  locking  mechanisms.  These  platforms  are  made  of 
Industrial  grade  floor  grating  and  have  handrails.  Parts  of  the  platforms 
have  been  covered  with  rubber  cushions  to  prevent  damage  to  aircraft 
surfaces. 

Modifications  to  Existing  Equipment 

A  live  floor  can  be  easily  Installed  on  top  of  an  existing  concrete  hanger 
floor.  The  live  floor  structure  Is  only  6  inches  deep.  Mounting  on  an 
existing  floor  would  require  shallow  ramps  from  the  existing  floor  level  to 
the  top  of  the  live  floor  grating. 

If  an  existing  Glove  Booth  Is  to  be  modified  for  use  with  plastic  material, 
the  booth  should  be  thoroughly  cleaned  of  all  existing  blasting  materials. 
An  adequate  dust  collector  must  be  connected  to  the  booth  so  that  the 
hazardous  waste  can  be  collected  for  disposal.  Light-weight  leather  gloves 
placed  over  standard  glove  booth  rubber  gloves  will  Increase  service  life. 
It  Is  critical  that  air  withdrawn  by  the  recycling  system  In  the  glove  booth 
be  balanced  with  air  flow  from  the  nozzle  to  ensure  proper  cperaton  and  to 
minimize  dust  leakage  from  the  booth. 


Existing  sand  blasting  equipment  can  be  used  for  plastic  blasting  with  the 
following  modifications  (Tech  Order  1F-4C-3-1-6,  Roberts,  February  1985): 

1.  Install  a  standard  pressure  control  valve  In  the  Inlet  air  supply 
line  at  the  Inlet  air  line  connection  point.  The  valve  size  will  match  the 
Inlet  air  line  size  for  pipe  diameter.  This  control  valve  1s  necessary  to 
provide  a  nozzle  pressure  of  40  ps1  or  less. 

2.  Install  a  standard  one-way  a1r  flow  check  valve  between  the  air 
regulator  and  the  inlet  to  the  blast  pot.  The  check  valve  will  be  the  same 
diameter  as  the  Inlet  air  supply  line.  This  check  valve  is  required  to 
prevent  material  back-flow  Into  the  pressure  regulator  during  operation. 

3.  If  the  existing  oressure  pot  has  a  round  bottom,  Install  a  standard 
air  operated  vibrator  on  the  lower  side  of  the  pot.  This  Is  required  to 
ensure  a  constant  flow  of  plastic  Into  the  blast  hose.  NOTE:  If  the 
pressure  pot  has  a  60  degree  cone,  the  vibrator  Is  not  necessary. 

4.  Install  a  light-weight  blast  hose  -  preferably  with  nylon  nozzle 
connections.  Ensure  that  the  hose  Is  designed  for  blasting  and  has  an 
Integral  ground,  A  standard  weight  sand  blast  hose  Is  not  necessary  for  use 
with  the  plastic  media.  Standard  bronze  hose  fittings  are  not  necessary  for 
use  with  blast  media. 

5.  Install  a  permanent  magnet  In  the  return  plastic  media  flow  path. 
This  will  trap  any  small  steel  shavings  which  are  removed  from  damaged  screw 
heads.  Removal  at  this  point  will  prevent  contamination  of  the  recycled 
plastic  blasting  material  with  steel  particles.  These  steel  particles.  If 
allowed  to  remain  In  the  plastic  material,  will  cause  damage  to  the  aluminum 
surfaces  during  future  blasting  operations. 


Capital  Costs 


The  construction  contractor's  original  bid  for  the  plastic  media  paint 
stripping  facility  at  Hill  Air  Force  Base  was  as  follows: 


STRUCTURE 

Costs  (1984  $) 

Prefabricated  Building 

78,000 

Electric  Transformer 

28.000 

Subtotal 

106,000 

EQUIPMENT 

Blasting  Machinery 

12,500 

Live  Recovery  Floor 

300,000 

Air  Handler  and  Classifier 

120,000 

Fire  Extinguishing  System 

41.000 

Subtotal  473.500 

Total  $679,500 


These  costs  Include  materials,  equipment,  and  labor.  The  live  floor 
represents  almost  SOX  of  the  capital  Investment.  The  price  of  the  floor 
probably  reflects  some  development  costs  and  therefore  may  be  smaller  for 
subsequent  Installations.  Since  this  was  a  prototype  facility  in  which  many 
Innovations  were  made  as  construction  progressed,  the  overall  cost  1s 
apparently  around  $1,000,000.  Future  modular  design  packages  for  similar 
facilities  have  been  proposed.  Costs  could  be  about  $750,000  per  module  and 
vary  depending  on  number  of  modules  and  unique  mission  requirements  and  site 
conditions. 


Operation  and  Maintenance  Costs 


Operation  and  maintenance  costs  for  this  facility  will  include  labor, 
materials,  energy,  waste  disposal,  and  maintenance.  Preliminary  data  for  the 
F-4  facility  includes  the  following: 

Time  Rate  Total 

48  hrs/aircraft  @  $35. 56/hr  -  $1612/aircraft 

200  Ibs/aircraft  0  $1. 73/lb  ■  $346/aircraft 

(Refer  to  the  presentation  by  Bob  Roberts 
on  the  following  pages  and  to  AFLC  Form  177 
in  Section  5) 

Labor  comprises  a  large  portion  of  the  operating  cost.  As  the  operators 
become  more  proficient  at  their  tasks,  the  manhours  required  to  strip  an 
aircraft  may  decrease.  All  of  these  cost  estimates  are  based  on  early  1985 
costs  at  Hill  Air  Force  Base. 


Labor 

Materials  (Beads) 
Energy  Use 
Waste  Disposal 
Maintenance 
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PROJECT  OF  EXCELLENCE 
HILL  AIR  FORCE  BASE 


PLASTIC  MEDIA  PAINT  STRIPPING 
AUGUST  13-14,  1985 


Presented  by  Bob  Roberts,  Project  Developer 

PURPOSE 

TO  PROVIDE  SPECIFIC  INFORMATION  RELATING  TO  PRAM  PROJECT  00-W3 
AT  HILL  AIR  FORCE  BASE.  UTAH 

AREAS  IDENTIFIEDi 

•  BACKGROUND 

•  OBJECTIVES 

•  PROJECT  TASKS 

•  IMPLEMENTATION 

•  SCHEDULES 

•  FACTORS 

•  ECONOMICS  -  r  A  II 

•  ENVIRONMENTAL  ASSESSMENTS 

•  SUMMARY 

OBJECTIVES 

•  TEST  EVERY  KNOWN  SUBSTRATE  FOR  EFFECTS  OF  BLASTING 

•  ESTABLISH  NOZZLE  PRESSURE  LEVELS  AND  PLASTIC  MEDIA  SIZE 

•  DEVELOP  TECHNIQUES  FOR  PAINT  REMOVAL  FROM  LARGE/INTRICATE  SURFACES 

•  ELIMINATE  CONTAMINATION  HAZARDS  ASSOCIATED  WITH  CHEMICALS 

•  MEET  THE  OSHA/EPA  REQUIREMENTS 

•  IMPROVE  WORKING  CONDITIONS 

»  DECREASE  TIME 

•  IDENTIFY  PROBLEMS  ASSOCIATED  WITH  BLASTING 


BACKGROUNn 


*  CHEMICALS  ARE  THE  PRESENT  "STATE-OF-THE-ART"  FOR  PAINT  REMOVAL 

*  CHEMICALS  ARE  EXPENSIVE  ($585,000  EXPENDED  AT  HILL  AFB  IN  FY  83) 

*  BIO-ENVIRONMENTAL  PROBLEMS  AND  SAFETY  HAZARDS 

*  CHEMICALS  DO  NOT  REMOVE  ALL  PAINT  -  HAND  SANDING  REQUIRED 

*  SEWER  CONTAMINATION  ABOVE  EPA  ALLOWABLE  LIMITS 

*  EPA  DEMANDS  CONTINUAL  IMPROVEMENT 

*  CHEMICAL  PAINT  REMOVAL  IS  TIME  CONSUMING 

*  CHEMICALS  NEED  HEAT  TO  WORK  -  HEAT  MEANS  ENERGY  CONSUMPTION 

*  CHEMICALS  DESTROY  CONCRETE  FLOORS 

*  URGE  AMOUNTS  OF  WATER  ARE  REQUIRED  FOR  RINSING  -  ALL  CONTAMINATED 

"  CHEMICALS  ARE  WORK  INTENSIVE 


PROJECT  TASKS 

*  OBTAIN  AUTHORITY  UNDER  "PRAM"  TO  VERIFY  PROCESS 

*  BUILD  A  FACILITY  WITH  "PRAM"  MONEY 

*  PROVIDE  A  STATEMENT  OF  WORK  FOR  PROCUREMENT  ACTION 

*  IDENTIFY  THE  ITEM  AS  "EQUIPMENT"  NOT  A  MILITARY  CONSTRUCTION  PROGRAM 

*  PREPARE  DOCUMENTS  FOR  PROCESSES/PROCEDURES  -  TECH  DATA 

*  DEFINE  THE  TASKS  TO  BE  ESTABLISHED 

*  PROVIDE  MILESTONES 

*  ESTABLISH  A  CONTROL/REPORTING  SYSTEM 
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IMPLEMENTATION 

*  PROVIDE  ARMY/NAVY/AIR  FORCE  ACTIVITIES  WITH  SPECIFICS 

*  PERFORM  CONCURRENT  TESTS  WITH  ALL  AGENCIES 

*  COMPLETE  TEST  PHASES  AND  VERIFY  PROCEDURES 

*  VALIDATE  TECH  DATA 

*  OBTAIN  AUTHORIZATION  IN  APPLICABLE  TECH  ORDERS 

*  TESTS  -  TESTS  -  AND  MORE  TESTS 

*  RESPOND  TO  "DEVIL'S  ADVOCATE" 

"  MEET  MILESTONES  FOR  DEVELOPMENT 


SCHEDULE 

*  OBTAIN  PRAM  AUTHORIZATION 

*  TRANSFER  FUNDS  FROM  ASD  TO  AFLC 

"  STATEMENT  OF  WORK  TO  PROCUREMENT 

*  AWARD  CONTRACT 

*  START  CONSTRUCTION 

*  MAINTAIN  SURVEILLANCE 

*  CONCURRENT  TESTING 

*  ON-GOING  DEMONSTRATIONS 

*  BUST  A  COMPLETE  FH  AIRCRAFT 

*  PROVIDE  REPORTS 
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TESTS  ON  F^^  COMPONENTS  VERIFIED  BY  METALLURGICAL  LAB  AS  SAFE 


•  TECH  ORDER  1-1-8  AND  lF-AC-3-1-6  ALLOWS  BLASTING 

*  TESTS  INDICATE  REMOVAL  RATES  OF  1.5  TO  2.5  SO  FT  PER  MINUTE 

*  PLASTIC  MEDIA  AVAILABLE  THROUGH  GSA 

»  BLAST  EQUIPMENT  AVAILABLE  FROM  AT  LEASE  3  DIFFERENT  MANUFACTURERS 

•  REFURBISHMENT  OF  EXISTING  FACILITIES  A  REALITY 

*  CONTINUATION  OF  TESTING  PROGRAM  -  HONEYCOMB  -  COMPOSITES  -  ETC. 

•  AMORTIZE  RATES  ARE  PHENOMINAL 

*  ALMOST  TOTAL  ELIMINATION  OF  CHEMICAL  HAZARDS 

•  SAVINGS  IN  I  MANPOWER  -  MATERIALS  -  ENERGY 


SAVINGS 

COST  COMPARISON 

CHEMICAL  VRS  PLASTIC  BLAST 


CHEMICAL  PLASTIC 


HEATING/STEAM 

$  938.00 

$  0.00 

ELECTRICAL 

231.00 

127.00 

INDUSTRIAL  WASTE 

2,462.00 

0.00 

MATERIALS 

5,335.00 

346.00 

LABOR 

11,546.00 

1,321.00 

FLOW  DAYS 

7,343.00 

1,049.00 

TOTALS 

$27,855.00 

$2,843. UO 

SAVINGS  PER  AIRCRAFTi  ($27,855.00)  -  ($2,843.00)  -  $25,012.00 


(215  AIRCRAFT)  X  ($25,012,00)  •  $5,377,580.00 
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ANNUAL  SAVINGSi 


OSHA/EPA  DEMANDS  THE  REMOVAL  OF  CHEMICALS 
PLASTIC  BLASTING  IS  AVAILABLE  NOW  -  NO  DEVELOPMENT 
GOVERNMENT  APPROVAL  EXPECTED  IMMEDIATELY 
MONEY  SAVED  CAN  BE  USED  FOR  FOLLOW-ON  DEVELOPMENT  INi 
U\ZER 

FLASH  LAMP 

ROBOTIC  APPLICATIONS 
EQUIPMENT/MATERIALS  AVAILABLE 


MONETARY  SAVINGS  ARE  REAL 


ie34  ANNUAL  ENVERGNEl';!!N?AL 
PROTECTION  SUR.'EWARV 

of  tha 

Assistent  Sosra^ry  o?  Qsrsrtca 
MANPOWER,  BWSTALLAVEOfvIS 
AMD  LOQISTECS 


ABOUT  THE  COVER 


Removing  paint  prom  aircrapt  has  seen  a  costly  and  messy  job  since  the 

BEGINNING  OP  AVIATION.  WoRSB,  USING  OUR  OLD  METHODS  WE  PRODUCED  ABOUT 
20<000  GALLONS  OP  HAZARDOUS  WASTE  WHEN  STRIPPING  AN  AIRPLANE. 

The  cover  photo  shows  an  airman  at  Hill  Air  Force  Base  removing  paint  using 

A  NEW  PLASTIC  BEAD  BLASTING  PROCESS  THAT  PRODUCES  ONLY  100  POUNDS  OP  DRY 

WASTES.  When  the  new  system  is  put  in  place  throughoit  the  department,  it 
will  avoid  generation  op  millions  op  gallons  op  HAZARDOUS  WASTE  AND  SAVE 
OVER  $100,000,000  ANNUALLY  IN  OPERATING  AND  WASTE  DISPOSAL  COSTS. 

The  new  process  was  developed  bv  the  Hill  Air  Force  Base  work  porce.  It's 

A  PRIMS  EXAMPLE  OP  HOW  WE  ARE  WORKING  TO  SAVE  MONEY  AND  REDUCE  HAZARDOUS 
WAEYE  GENERATION. 

EXCERPTED  FROM  PAGE  3  OF  THE  GENERAL  REPORT i 

’'Reducing  the  amount  op  waste  we  generate  is  especially  worthwhile. 

One  innovation  we  are  particularly  proud  op  is  a  system  perpected  by  'workers 
AT  Hill  Air  Force  Base'  that  reduces  waste  prom  airplane  paint  stripping  by  99X 
Implementing  this  system  across  the  department  will  eliminate  thousands  op  tons 

OP  HAZARDOUS  WASTE  AND  SAVE  OVER  1100  MILLION  ANNUALLY." 
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FORMULATION  FOR  COST  SAVINGS 


HEATING/STEAM 

BUILDING  223  -  PLASTIC  BLASTING 

*  HEAT  RECOVERY  AVAILABLE  FROM  AIR  COMPRESSOR  S  DRYER  “  500,000  BTU/HR 

(.90  X  (1,375  CFM)  X  (60  F  -  6  F)  ■  66,825  btu/hr 

•  HEAT  LOAD  BUILDING  223 

12Q-£Ji(uiiJL(3m  .CfiO  f  Jl.  .  /,6,2g5  bfu/hr  WALLS 

'  BTU 

(50  FJ}-X...(1QQ  F.  r  6  ri,.,  .  in, 210  btu/hr  ROOF 

BTU 

TOTAL  LOAD  -  127,320  btu/hr 

•  (500,000  btu/hr)  -  (127,320  btu/hr  -  NO  HEAT  REQUIRED 


m 

I 


k~i  >-1. 


FORMULATION  FOR  COST  SAVINGS 
HEATING/STEAM 

BUILDING  220  -  CHEMICAL  STRIPPING 

•  CUBIC  FEET  PER  MINUTE  FRESH  AIR 

(130  ft/ls)  X  (39  ft/hi)  X  (100  ft/min/flo)  -  507,000  CFM 

•  AVERAGE  YEAR/ROUND  AIR  TEMPERATURE  •  51  degrees  F 

•  COST  OF  STEAM  FOR  HEAT  "  $5.59  fer  million  BTU's 
,  ANNUAL  COSTi 

90  X  <507.000  C.M)  X  (70  F  -  51  F)  X  X  X  (|5J?_^„).»201,600.00 


YEAR 


'1  MIL  BTU' 


•  COST  PER  AIRCRAFT 

$201^600  STEAM 
215  AIRCRAFT 


$938.00  ••• 
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FORMULATION  FOR  COST  SAVINGS 

ELECTRICAL 
COST  PER  KILOWATT  HOUR  ■  $0.05 

•  BUILDING  220  -  CHEMICAL  STRIPPING 
EQUIPENTi 

(8  SUPPLY  fans)  X  (25  HP  each)  •  200  hp 
(16  EXHAUST  fans)  X  (7^5  HP  EACH)  “  ,120,., HP. 

320  HP 

*  ANNUAL  COST; 

(.7457  “)  X  (320  hp)  X  (16  hr/day)  X  (260  days/year)  X$0. 05/kwh)  -  $49,634.00 

Hr 


COST  PER  AIRCRAFT!  JJf^JJJcRAFT^  *  *231  *** 


BUILDING  223  -  PLASTIC  BLASTING 
EQUIPMENT!  PRIMARY  AIR  150  HP 

SECONDARY  AIR  25  HP 

AIR  COMPRESSOR  150  HP 

REFRIO  DRYER  15  HP 

340  HP 


•  COST  PER  AIRCRAFT: 

(.7457  5J)  X  (340  hp)  X  (10  J^)  X  (SO.OS/kwh)  -  $127.00 


FORMULATION  FOR  COST  SAVINGS 
INDUSTRIAL  HASTE 


BUILDING  220  -  CHEMICAL  STRIPPING  EFFLUENT  -  210,000  gal/day 


TOTAL  INDUSTRIAL  WASTE  PLANT  EFFLUENT 


600,000  gal/d AY 


ALLUAL  COST  OF  CHEMICALS  TO  OPERATE  INDUSTRIAL  WASTE  PL/vNT  -  $912,500.00 


ANNUAL  COST  OF  SLUDGE  DISPERSAL/TRAHSPORTATION 
TOTAL  YEARLY  PLANT  COSTS 
CHEMICAL  STRIPPING  SHARE  OF  COSTS: 

X  100  -  35X 


■  $600,000.00 
$1,512,500.00 


COST  PER  AIRCRAFT:  V. 


AIRCRAFT 


$2,462.00 


BUILDING  223  -  PLASTIC  BLASTING 


NO  INDUSTRIAL  WASTE  EFFLUENT 


0.00  ••• 


‘■'.v'/.’J 
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FORMULATION  FOR  COST  SAVINGS 
MATERIAL 

•  BUILDINO  220  -  CHEMICAL  STRIPPING 
CONSUMPTION  -  A68  GALLONS  PER  AIRCRAFT 
COST  PER  GALLON  »  $11. AO 

COST  PER  AIRCRAFT! 

(AGS  6AL)  X  ($11. AO)  -  $5,335.00  *** 

*  BUILDING  223  -  PLASTIC  BLASTING 
CONSUFPTION  -  200  POUNDS  PER  AIRCRAFT 
COST  PER  POUND  ■  $1.73 

COST  PER  AIRCRAR: 

(200  POUNDS)  X  ($1.73)  ■  $3A6.00  *** 


FORMULATION  FOR  COST  SAVINGS 
LABOR 

FY  85  RCC  APPROVED  RATE  $33.86  per  hour 

*  BUILDING  220  -  CHEMICAL  STRIPPING 

ENGINEERING  STANDARD  FOR  F-A  296  hours 

ENGINEERING  STANDARD  FOR  COMPONENTS  .  llSjiOURS 

TOTAL  341  HOURS 

•  COST  PER  AIRCRAFT!  (341)  X  ($53.86)  -  $11,546.00  ••• 

*  BUILDING  223  -  PLASTIC  STRIPPING 

F-4  BLAST  STRIPPING  "TEST"  RESULTS  39  hours 

•  COST  PER  AIRCRAFT!  (39  hrs)  X  ((1133.86)  ■  $1,321.00 
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FORMULATION  FOR  COST  SAVINGS 

AIRCRAFT  FLOW  DAYS 
(derived  from  USAF  cost  &  PLANNING  FACTORS  -  AFR  173-3) 

F-4  UTILIZATION  RATE  ■  0.68  HRS/DAY 

F-4  LIFE  CYCLE  COST  ■  $3^086  PER  FLYING  HR 

COST  PER  FLOW  DAY  -  0.68  hrs/day  X  $3,086  per/hr  -  $2,098  per  flow  day 


CHEMICAL  STRIPPING! 

3.5  X  $2,098  -  $7343  per  acft  *** 

PLASTIC  BLASTING!' 

.5  X  $2,098  ■  $1049  per  acft  *** 


$7343  X  215  acft  -  $1,578,745  year 


$1049  X  215  acft  -  $  225,535  year 


ANNAUL  SAVINGS  -  ($1,578,745)  -  ($225,535)  •  $1,353,210 


3.0  ALTERNATIVE  PROCESS  MODIFICATIONS 


3.1  Wet  Chemical  Paint  Stripping  -  Solvent  Recovery  and  Reuse 

Activated  Carbon 

Centrifugation,  Filtration,  Ultraflltratlon,  and  Reverse  Osmosis 
Distillation 

Solvent  Technology  Recommendations 

3.2  Advanced  Paint  Stripping  Alternatives 

Lasers 
Flash  Lamps 
Water  Jets 
CO2  Pellets 
Cryogenics 
Salt-Baths 
Burn-Off  Systems 
Hot  Caustics 


Presentation  by  Tom  Higgins,  Project  Manager,  CH2M  HILL 


3.0  Alternative  process  Modifications 


3.1  Wet  Chemical  Paint  Stripping 

Major  reductions  in  the  amount  of  waste  solvent  generated  by  wet  chemical 
stripping  processes  can  be  achieved  by  reusing  the  solvents.  Solvent  reuse 
prolongs  the  life  of  paint  stripping  solvents  and  minimizes  the  use,  and 
waste,  of  fresh  solvents.  Though  not  implemented,  estimates  at  Ogden  Air 
Force  Base  indicate  over  $60, 000/month  could  be  saved  if  a  solvent  reuse 
program  was  used  (Walker,  MaJ.  T.J.,  et  al,  1984). 

Solvent  Recovery  and  Reuse 

Many  technologies  are  available  for  reusing  and  recovering  solvents.  These 
processes  separate  solvents  from  contaminants,  I.e.,  paint.  The  most 
promising  technology,  which  can  be  applied  to  almost  all  DOD  facilities.  Is 
distillation.  Solvent  recovery  using  distillation  can  be  done  in  four  ways: 
on-base  recycling,  off-base  contract  recycling,  sale  to  off-base  recyclers, 
and  manufacturer  take-back.  Other  commercially  available  recovery 
technologies  which  may  be  applicable  to  a  particular  process  are 
centrifugation,  filtration,  ultra-filtration,  reverse  osmosis,  and  activated 
carbon.  These  recovery  technologies  are  described  below. 

Activated  Carbon 

Activated  carbon  is  used  to  capture  solvent  vapors.  The  vapors  are  adsorbed 
onto  the  surface  of  the  carbon,  then  steam  Is  used  to  strip  the  adsorbed 
solvents  off  the  carbon.  The  solvent  can  then  be  recovered  from  the  steam 
condensate. 


These  technologies  are  appropriate  for  emulsion-type  solvents  used  In 
machining  processes  but  are  not  usually  used  for  recycling  cleaning  solvents. 
Centrifugation  and  filtration  are  used  to  remove  metal  chips  and  other 
contaminants  from  machining  process  allowing  the  machine  solvent  to  be 
reused.  Most  modern  machining  equipment  can  be  supplied  with  built-in 
solvent  recycling  systems. 

Ultraflltratlon  and  reverse  osmosis  are  used  primarily  to  separte  water  from 
the  emulsified  oil  streams.  These  processes  are  very  waste  stream  specific 
and  are  not  commonly  used. 

Distillation 

Distillation  relies  on  heating  a  solvent  enough  to  vaporize  It  and  then 
condensing  the  vapor.  The  condensed  vapor,  or  solvent,  Is  reused.  The 
contaminant,  which  does  not  vaporize.  Is  dlscarde.;.  If  the  boiling  point  of 
the  solvent  Is  high  (over  2O0OF),  the  distlllatlor.  Is  usually  done  under  a 
vacuum  to  minimize  thermal  decomposition  of  the  solvent.  Another  technique 
used  for  high  boiling  point  solvents  Is  to  Inject  steam  Into  the  solvent  and 
form  an  azeotropic  mixture  that  has  a  lower  boiling  point.  The  water  and 
solvent  condensate  Is  then  separated  by  gravity.  There  Is  usually  a  10:1  to 
15:1  volume  reduction  of  waste  to  be  disposed  of  when  recycle  by  distillation 
Is  used  compared  to  stripping  operations  that  do  not  recover  solvents. 

Distillation  systems  that  can  distill  solvent  quantities  ranging  from  0.5  to 
100  gallons  per  hour  are  commercially  available.  The  smaller  systems  are 
self-contained,  off-the-shelf  units  that  can  be  Installed  In  any  sheltered 
area  with  electrical  power  and  cooling  water  available.  The  larger  units  are 
generally  more  complex  and  require  steam.  The  capital  cost  Is  generally 
about  $5,000  plus  $l,000-per-gallon-per-hour  capacity.  For  example,  a  50- 


gallon-per-hour  stm  will  cost  about  $55,000. 
for  a  still  purchase  is  between  6  months  and  2 
of  a  still  is  about  20  years.  Table  1  lists 
contained  solvent  distillation  apparatus. 


Generally  the  payback  period 
years.  The  normal  life-time 
the  major  suppliers  of  self- 


Table  1 

SUPPLIERS  OF  SELF-CONTAINED  DISTILLATION  APPARATUS 
Solvent  Process  Equipment  Manufacturers 
Detrex  Chemical  Industries,  Inc.,  Detroit,  Michigan 
Baron-Blakeslee,  Melrose  Park,  Illinois 
Corbane  Industries,  Inc.,  Louisville,  Kentucky 
Vapor  Engineering,  Inc.,  Pensacola,  Florida 
Phillips  Manufacturing  Co.,  Chicago,  Illinois 
Gardner  Machinery,  Charlotte,  North  Carolina 
Finish  Engineering,  Erie,  Pennsylvania 


The  operating  costs  of  a  distillation  apparatus  Include  labor,  energy, 
cooling  water,  and  maintenance  parts.  Normally,  the  biggest  expense  is 
labor.-  These  stills  require  a  moderately  trained  operator  to  attend  them 
about  10  percent  of  the  time  they  are  in  operation. 

In  order  for  recycling  to  be  effective,  solvents  should  be  segregated.  If 
two  or  more  solvents  are  mixed,  the  still  will  probably  not  be  able  to 
separate  them.  Solvent  segregation  Is  probably  the  major  obstacle  to 
implementation  of  solvent  recycling. 

An  alternative  to  purchasing  a  still  is  to  use  an  off-base  recycler  to 
distill  solvents.  This  can  be  done  in  two  ways.  The  first  way  is  to 
contract  with  the  off-base  recycler  to  distill  and  return  spent  solvents. 
The  second  way  is  to  sell  the  solvents  to  the  recycler.  The  best  method 
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depends  on  the  availability  of  a  local  recycler,  the  type  of  solvent  recycled 
and  the  economics  of  on-base  versus  off-base  recycling.  Normally,  It  Is 
preferable  to  use  an  on-base  still  because  of  cost,  control,  and  convenience 
reasons. 

Manufacturers  will  take  back  some  solvents  for  reprocessing  for  free  or  for  a 
nominal  fee  paid  by  either  the  manufacturer  or  the  user.  This  Is  usually  an 
attractive  way  of  disposing  of  used  solvents. 

Solvent  Technology  Recommendations 

The  most  promising  process  for  recycling  cleaning  solvents  Is  on-base 
distillation.  It  has  proven  to  be  a  net  cost  saver  and  easy  to  Implement  and 
operate  at  several  locations.  It  does  require  careful  solvent  segregation. 
Also,  some  recycled  solvent  may  not  meet  original  specifications  and  may  have 
to  be  reused  In  less  sensitive  processes.  There  may  be  Instances  where  off- 
base  recycling  or  manufacturer  take-back  may  be  a  better  solution.  These 
have  to  be  evaluated  on  a  case-by-case  basis. 

One  of  the  key  elements  to  successful  solvent  recycling  Is  management 
support.  Successful  recycling  requires  extensive  coordination  and 
cooperation  with  solvent  purchasers,  solvent  users,  and  the  solvent 
reprocessors.  Traditional  disposal  procedures,  such  as  disposing  of  all 
solvents  In  a  single  container,  have  to  be  modified  to  maintain  solvent 
segregation.  Solvent  cleaning  procedures  may  have  to  change  as  well  because 
recycled  solvents  may  not  meet  the  specifications  of  the  original  solvent. 

3.2  Advanced  Paint  Stripping  Alternatives 

New  paint  stripping  technologies  continue  to  be  developed  by  Industry  and  the 
military  for  special  applications,  Increased  productivity,  lower  costs,  and 
reduced  waste  generation.  These  advanced  technologies  are  In  the  R&D 


development  stage  or  used  only  for  special  applications  and  have  not  been 
applied  commercially.  They  may  be  feasible  alternatives  1n  the  future; 
therefore  a  brief  description  of  each  process  Is  provided. 


Laser  Paint  Stripping 

Laser  paint  stripping  has  been  tested  using  a  pulse  CO2  laser.  An  Infrared 
frequency  laser  beam  was  used  to  vaporl2e  (presumably  to  CO2  and  H2O)  paint 
from  a  test  surface,  leaving  virtually  no  material  residue.  Hazardous  waste 
generation  was  eliminated.  The  laser  was  not  effective  1n  removing  pore 
deposits,  and  there  Is  a  potential  problem  with  damage  to  aircraft 
electronics.  There  Is  also  concern  about  flammability  with  laser  stripping. 
Though  Inexpensive  to  operate,  the  laser  Is  expensive  to  purchase,  requires 
robotic  control  to  obtain  the  necessary  precision  and  Is  extremely 
complicated  to  operate  and  maintain,  requiring  highly  skilled  operators. 
Though  promising,  this  technique  for  hazardous  waste  reduction  Is  still  In 
the  testing  stages.  It  has  not  yet  been  Implemented  In  place  of  conventional 
solvent  stripping  at  any  DOD  site. 

Flash  Lamp  Stripping 

Flash  lamp  stripping  Is  similar  to  laser  stripping,  but  uses  high  energy 
quartz  lamps  to  vaporize  paint.  Unlike  laser  stripping,  flash  lamps  will  not 
harm  aircraft  electronics.  However,  this  technique  Is  difficult,  requiring 
extensive  operator  training.  In  Navy  tests,  this  method  failed  to  remove 
barnacles  from  the  bottom  of  ships,  and  produced  loud,  annoying  "bangs"  when 
operating.  In  spite  of  these  problems,  the  method  Is  being  tested  because  of 
Its  potential  for  tremendous  reduction  of  hazardous  waste  generation. 
Mr.  Mike  Halllwell,  Wright  Patterson  Air  Force  Base,  believes  that  flash  lamp 
and  laser  stripping  have  equal  probabilities  for  success. 


3-5 


i' 


Water  Jet  Stripping 


Water  jet  stripping  uses  water  under  high  pressure  to  remove  paint.  This 
method  was  tried  but  discontinued  because  It  caused  damage  to  some  aircraft 
surfaces.  The  method  was  used  successfully  for  paint  removal  from  a  landing 
gear,  but  has  not  been  permanently  Implemented. 

CO2  Pellet  Stripping 

CO2  pellet  stripping  Involves  stripping  by  blasting  with  pellets  of  CO2  dry 
Ice.  The  high  pressure  required  to  strip  paint  from  aircraft  was  greater 
than  that  allowed  for  aircraft  skin  surfaces  (Roberts,  R.A.,  1984).  An 
advantage  of  this  process,  warranting  further  research.  Is  that  the  carbon 
dioxide  vaporizes  and  does  not  contribute  to  hazardous  waste  generation. 

Cryogenic  Stripping 

Cryogenic  removal  of  paint  by  freezing  In  liquid  nitrogen  and  physically 
"knocking"  the  paint  off,  has  been  tried  but  Is  not  yet  workable  or  cost 
effective.  In  addition,  the  process  required  total  Immersion  In  liquid 
nitrogen,  which  limits  application  to  smaller  parts  (some  work  Is  being  done 
In  which  liquid  nitrogen  Is  poured  over  entire  a.’rcraft).  However,  the 
effect  of  extremely  cold  temperatures  on  aircraft  electronics,  rivets,  bolts, 
etc.,  1s  not  yet  known. 

Salt-Bath  Paint  Stripping 

Equipment  Is  commercially  available  to  strip  paints  In  molten  salt  baths 
operating  at  a  temperature  of  BOO^F.  This  method  Is  used  In  the  automotive 
and  appliance  manufacturing  Industries.  Items  to  be  stripped  (normally 
steel)  are  Immersed  In  the  molten  salt  bath  (mixture  of  sodium  hydroxide, 
sodium  or  potassium  nitrate,  sodium  chloride,  and  catalysts).  This  process 
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1s  not  compatible  with  most  military  applications  because  1t  cannot  be  used 
on  the  materials  military  equipment  is  constructed  of  -  mainly  aluminum,  non- 
metalllcs,  and  alloys. 

Burn-off  Systems 

High  temperature  flames,  ovens,  and  fluidized  beds  are  commercially  used  to 
literally  burn  the  paint  off  -  mostly  from  steel  surfaces.  This  technology 
Is  not  compatible  with  most  military  applications  because  Its  use  Is  limited 
to  steel  parts. 

Hot  Caustic  Strippers 

Hot  caustic  solution  stripping  Is  used  commercially,  and  equipment  Is  readily 
available.  Hot  caustic  baths,  typically  at  temperatures  over  200OF,  are  very 
effective  In  removing  caustic  sensitive  paints.  Many  coatings  used  by  the 
military,  such  as  epoxies,  are  both  caustic  and  heat  resistive.  This  system 
Is  limited  to  paint  removal  from  steel  parts  because  the  caustic  corrodes 
many  materials.  Including  aluminum.  This  technology  Is  not  compatible  with 
most  military  operations. 


PROJECT  OF  EXCELLENCE 
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Alternatives 

•  Solvent  Stripping  &  Waste 
Treatment 

•  Reduce  Waste  Volume 

•  Recover  Solvent  &  Reuse 

•  Alternate  Paint  Removal 
Techniques 


WASTE  TREATMENT 
PHENOLS 

CARBON  ADSORPTION 
BIOLOGICAL  OXIDATION 

METHYLENE  CHLORIDE 

AIR  STRIPPING 
CHEMICAL  OXIDATION 


Reduce  Waste  Volume 

•  Paper  on  Floor  (Norfolk) 

•  Troughs  &  Drums  (Pan  Am) 

•  Squegee 

•  Use  of  Oeoals 


Limitations 

•  Waste  More  Concentrated 

•  Does  Not  Reduce  Air 
Emissions 

•  Waste  Water  Still  Produced 

•  Labor  intensive 

•  Decals  Not  for  Military 
Aircraft 


3-8 


Recover  Solvent  &  Reuse 

•  Filtration  (HILL  AFB) 

+  Potential  $60, 000/Month 
Saving 

—  Labor  Intensive 
—  Loss  of  Effectiveness 


Alternate  Paint  Removal 
Techniques 


•  Plastic  Media  Blasting 

•  Sand  and  Glass  Bead 
Blasting 

•  Rice  Hulls  and  Walnut 
Shells 

•  Dry  Ice  Blasting 

•  Pulsed  CO2  Laser 

•  Flash  Lamp  Stripping 

•  Cryogenic 

•  Water  Jet  Blasting 

•  Burn-Off  Systems 

•  Hot  Qaustic  Strippers 


Plastic  Media  Blasting 

+  Most  Promising 
+  Cost  Effective 
+  Operational 
+  Commercial 
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Sand  &  Glass  Bead  Blasting 

+  Dry  Process 

-  Damages  Aluminum  & 
Delicate  Parts 

-  Media  Shatters  Producing 
Dust 

T-  Respiratory  Problems 


Rice  Huiis  &  Wainut  Shells 

+  Dry  Process 
+  Suitable  for  Soft  Metals 

-  Subject  to  Biological 
Growth 

-  Produce  Dust 
Respiratory  Problems 
Visibility 

-  Not  Recycled 

-  Increased  Haz  Waste 


Dry  Ice  Blasting 

+  Dry  Method 
+  Media  Volatilizes 

-  Costs 

-  Effectiveness  Questionable 


Pulsed  CO2  Laser  Stripping 

+  Dry  Method 
+  Effective 

-  Experimental 

-  Expensive  ($10  Million) 

-  Needs  Robot  Control 

-  Potential  Damage  to 
Substrates  and  Electronic 
Components 


Flash  Lamp  Stripping 

+  Dry  Process 
+  Not  Harmful  to  Electronics 

-  Noisy 

-  Slow  &  Cumbersome 

-  Not  a  Sight  Process 

-  Air  Pollutants? 


Cryogenic 

+  Small  Units  Commercial 
-  Not  for  Large  Areas 


Water  Jet  Blasting 

+  No  Solvent 

-  Reliability 

-  Potential  Substrate 
Damage 

-  Operator  Safety? 


Bum-Off  Systems 

+  Dry 

-  High  Temperature  Not 
Suitable  for  Alumuinum 


Hot  Caustic  Strippers 

-  Not  Effective  For  Epoxies 

-  Corrosive  to  Aluminum, 
Zinc,  etc. 

-  High  Temperature 
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NOTE; 

ALL  TESTS  PERFORMED  FOR  THIS  REPORT  WERE  THE  RESULT  OF  ACTIONS  TAKEN  IN 
PREPARATION  OF  THE  SUBMITTAL  OF  A  •'PRODUCTIVITY  -  RELIABILITY  -  AVAIL¬ 
ABILITY  -  MAINTAINAfllLITY  (PRAM)  PROJECT  FOR  THE  MErHANICAL  REIKDVAL  OF 
PAINT  FROM  THE  F-4  AIRCRAFT,  lE.STS  UERE  CONDUCTED  FROM  JAN  1981  THROUGH 
APRIL  1983. 
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PREFACE 


The  technique  used  most  to  remove  protective  and  decorative  coatings 
from  aircraft  la  baaed  upon  the  chemical  action  of  stripping  compounds  against 
topcoat  and  primer  materials.  This  technique  is  expensive  and  timer consuming, 
releases  undesirable  fumes  into  the  work,  area,  creates  hazardous  working  con¬ 
ditions  for  personnel  and  results  in  removal  products  which  are  difficult  and 
costly  to  dispose  of  without  danger  to  the  environment.  Because  of  these 
adverse  conditions,  alternate  methods  of  paint  removal  are  required  to  meet 
these  ever  tightening  restrictions  by  the  Environmental  Protection  Agency  (EPA). 
The  method  described  herein,  covers  the  use  of  a  relatively  new  product  defined 
as  "Blast  Cleaning  Media"  manufactured  by  U.S.  Plastic  and  Chemical  Corporation, 
Putnam,  CT  06260,  and  now  available  under  GSA  Contract  No.  GS-005-56068.  This 
material  is  a  soft  (Mohs  3/3.5)  abrasive  cleaning  plastic  with  sharp  angular 
surface  characteristics  that  have  excellent  cutting  quantities  for  the  removal 
of  paint  systems.  The  distance  between  the  work  piece  and  the  blast  nozzle  can 
be  varied  to  provide  the  capability  of  removing  a  single  layer  of  paint  or  as 
many  as  14  coats  of  paint  down  to  the  bare  metal.  This  material  will  not  mar 
nor  peen  the  substrates  and  is  effective  for  the  removal  of  carbon,  grease,  oil 
and  dirt  deposits. 

The  advantages  of  using  the  plastic  media  over  the  other  types  of  organic 
blasting  compounds  (walnut  shells  for  example)  is  that  it  is  more  aggressive 
and  therefore  requires  less  operating  pressure  to  accomplish  the  same  function 
(most  tests  were  performed  at  40  PSI  delivery  pressure  at  the  nozzle).  The 
plastic  material  does  not  break  up  readily  and  therefore  produces  less  dust. 

It  can  be  stored  without  deterioration,  and  can  be  dried  and  reused  if  it  does 
inadvertantly  become  wet  without  adverse  effect.  Because  it  is  man-made,  it 
is  consistant  in  both  size  and  hardness  and  does  not  vary  from  batch  to  batch. 

There  are  many  mechanical  paint  removal  proposals  within  industry  which 
are  in  the  development  stage.  Laser,  Flash  Lamps,  Hieh  Pressure  and  CO2  to 
name  a  few.  Eacn  of  these  proposed  methods  have  proved  that  it  is  feasible 
to  remove  paint  by  mechanical  means  without  damage  to  the  substrate.  The  basic 
problem  with  these  proposals  is  that  there  is  a  consideraole  time  and  raonev 
required  to  provide  an  operable  product/ process .  The  proposeo  Plastic  Blasting 
!3ethod  is  available  now,  the  equipment  is  categorized  as  "off  the  shelf"  and 
the  function  of  blasting  is  already  approved  in  the  teen  data.  This  plastic 
blasting  method  could  well  fill  the  five-year  development  gap  we  are  looking 
at  right  now  for  the  methods  outlined  above,  and  could  maxe  it  possible  for  us 
to  meet  the  £1PA  standards  for  1984. 

There  were  limitations  to  the  plastic  blasting  method,  but  In  all  cases, 
the  limitations  were  far  more  desirable  than  the  present  chemical  method  and 
the  follow-on  operation  of  finishing  with  sandpaper  or  buffing  pads.  The 
blasting  method  is  generally  faster,  cleaner,  safer  and  therefore  produces 
effective  cost  savings  over  the  present  methods.  It  cannot  be  used  on  honey¬ 
comb,  soft  fiberglass  or  plastics  but  will  work  on  hard  fiberglass  and  composite 
surface. 

The  plastic  blasting  method  is  not  a  cure-all,  but  it  is  available  on  an 
iirmediate  basis  and  works  well  enougn  to  warrant  further  and  complete  testing. 
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INTERMEDIATE  REPORT 


on 

MECUAMICAL  COATZNC-REMOVAL  TECHNIQUES 

by 

Robert  A.  Roberts 
Hill  Air  Force  Bese,  Utah 
Ogden  Air  Logistics  Cosanand 


INTRODUCTION: 


Paint  coatings  are  applied  to  aircraft  surfaces  to  prevent  corrosion 
and  for  aesthetic  appearances;  however,  these  coatings  must  be  removed  period¬ 
ically  during  the  repair  and/or  refurblshtaent  cycles  of  the  aircraft  for 
several  different  reasons.  Poor  paint  condition,  deterioration,  excessive 
coats  of  paint,  and  different  types  of  paint  overlayed  on  the  same  surface. 

The  removal  techniques  now  used  require  the  application  cf  chemical  stripping 
compounds  which  are  costly  and  have  undesirable  safety  and  environmental 
effects.  An  alternate  removal  technique  is  required.  Therefore,  as  part  of 
a  designated  P.R,A..M.  program,  these  preliminary  tests  were  performed  in 
order  to  obtain  the  authorization  necessary  for  the  PRAM  submittal,  with  the 
ultimate  goal  of  obtaining  the  necessary  funds  required  for  the  second  phase 
of  the  test  program  -  the  stripping  of  large  aircraft  components  with  the 
plastic  media. 


OBJECTIVES: 


The  objective  of  this  program  was  to  identify  and  develop  a  mechanical 
technique  for  removing  aircraft  coatings  erficientlv  and  economically.  The 
technique  was  to  be  an  improvement  over  the  existing  walnut  shell,  or  ocher 
organic  blast  materials  presently  authorized  through  Air  Force  70  1-1-8  and 
TO  1F-4C-3-1-6.  The  tecnnique  was  to  be  non-polluting  with  increased  safety 
for  operating  personnel.  The  material  was  to  be  recoverable  for  reuse  to 
provide  cost  savings  in  material  and  had  to  meet  the  EPA  standards  for  pollution. 


SCOPE: 


The  scope  of  the  test  program  encompassed  Che  mechanical  removal  of  coat¬ 
ings  from  aluminum,  steel,  magnesium,  titanium,  fibre-composite  and  fiberglass: 
Che  coating  systems  were  a  comolnation  of  polyurethane,  enamels,  epoxys  and 
acrvlic  and  nitrocellulose  lacquers.  These  "top  coats"  were  over  epoxy  poly¬ 
amide,  rain-erosion  and  Koropon  primers.  The  process  would  involve  working  with 
surfaces  which  had  as  many  as  14  coats  of  intermixed  paint,  one  on  Cop  of  the 
ocher. 
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BAOCCROWD  BASIS  FOR  THE  PROGRAM; 


A  coosld«r«bla  aaounc  of  time  and  aoney  has  been  expended  to  develop 
paint  systaas  which  are  tightly  adherent  to  aircraft  surfaces.  A  complete 
conversion  pro^raa  Is  In  effect  to  change  from  lacquer  to  polyurethane  on 
the  F4  aircraft.  With  the  F4  being  In  service  for  approximately  five  years 
between  the  Planned  Depot  Maintenance  (PDM)  operations,  there  is  the  possi¬ 
bility  of  excessive  coats  of  paint,  lacquer  over  poly  (or  vice-versa)  and 
paint  deterioration,  all  of  which  sukes  It  mandatory  to  remove  that  paint 
system  and  apply  new  paint.  The  toughness  of  the  paint  makes  the  removal 
both  difficult  and  costly,  and  in  addition  to  the  chemical  removal,  there 
Is  often  a  requirement  to  sand  the  stubborn  primers  from  the  surface.  The 
final  obstacle  Is  the  Environmental  Protection  Agency  (EPA)  who  keep  tighten¬ 
ing  the  restrictions  for  chemical  disposal  through  normal  industrial  sewer 
sys  tests. 


APPROACH  TO  THE  PROBLEM: 


The  approach  followed  in  this  test  program  consisted  essentially  of 
three  steps:  (1)  Identification  of  a  media  which  would  accomplish  the  mechani¬ 
cal  restoval  of  paint,  (2)  Test  to  evaluate  the  feasibility  of  the  use  rit  that 
material,  and  (3),  To  perform  extensive  tests  on  the  selected  media  and  to 
establish  a  technique  for  its  use.  The  first  step  established  the  basis  tor 
the  research,  the  second  step  eliminated  the  use  of  several  types  of  media  and 
their  related  techniques  that  were  impractical,  and  the  third  step  investigated 
the  use  of  the  selected  material  for  as  many  applications  as  were  deemed 
feasible. 


BASIS  FOR  RESE.ARCH: 


The  basic  problem  with  any  Air  Force  program  is  obtaining  the  necessary 
funds  requ'.red  to  see  that  program  to  completion.  Funds  were  necessary  to 
provide  special  equipment  and  facilities  capable  of  performing  the  function  of 
paint  removal  in  a  controlled  area.  The  "Productivitv-Reliability-Availabilitv- 
Maintainaoillty  (PRAM)  program  was  selected  because  the  Plastic  Blasting  Media 
is  new  and  has  never  been  used  to  perform  the  paint  removal  function.  As  a  new 
item,  it  would  meet  the  criteria  for  the  PRAM  wnicn  would  provide  the  funds  on 
an  immediate  basis  without  submission  of  a  Military  Construction  Program.  The 
PRAM  has  been  approved  for  the  first  testing  phase  and  is  now  ready  for  submittal 
for  phase  two  wnich  will  provide  an  item  of  equipment  large  enougn  for  the  paint 
removal  operation  for  a  complete  F4  aircraft. 


LITERATURE  SURVEY: 


Teat  documents,  which  were  a  result  of  Government  funded  test  projects  for 
the  mechanical  removal  of  paint  from  aircraft  were  reviewed.  For  the  most  part, 
the  literature  dealt  with  the  evaluations  of  existing  media,  such  as  walnut  shells, 
nut  and  fruit  pits  and  rice  and  wheat  hulls.  In  most  cases,  the  blasting  method 
was  discarded  because  the  abrasive  quality  of  the  materials  did  not  meet  the 
paint  removal  requirements.  The  Battelle  Test,  performed  in  1979  with  High  Pres¬ 
sure  Water  and  Carbon  Dioxide  pellets  seemed  to  be  the  most  promising  at  that 
time.  The  pressures  required  for  these  operations  was  greater  then  that  allowed 
on  the  aircraft  skin  surface  and  therefore  were  not  continued.  Other  abrasive 
blasting  techniques  reported  were  largely  too  aggressive  for  use  with  flber- 


2 


4-5 


coapoalCM  and  thin  nacal  aubatratas  uaad  on  aircraft »  aa  vail  aa  tha  honay- 
conb  aurfacaa  vhlch  could  ba  dalaalnatad  with  axcaaalva  blaat  praaauraa. 

Hoat  of  tha  tdata  porforaad  wara  not  aufflclantly  aggraaalva  or  vara  too- 
acala  for  application  to  aircraft  coatlnga.  A  few  of  thesa  Itena 
ravlawad  contalnad  InfonBaclon  on  paint  raaoval  which  waa  of  Incarasc  to  thla 
teat  progran,  but  noatly  haa  provided  background  data.  *  - 

CONCEPT  -  GENERATION; 


The  function  of  paint  removal  by  blasting  was  addressed  without  limita¬ 
tion.  No  constraints  were  established  other  than  something  which  would  cause 
damage  to  the  varied  substrates.  The  commercial  field  was  accessed  for  a 
naterlal  which  would  accomplish  the  end  function  better  Chan  what  had  been 
available  in  the  past.  The  discovery  of  the  plastic  media  produced  by  U.  S. 
Plastic  and  Chemical  Corporation  provided  the  basis  of  the  test  program  shortly 
after  the  first  teat  blasting  operation.  The  previous  testing  with  the  aggre¬ 
gate  materials  was  discontinued  and  the  tests  were  directed  Cowards  Che  use  of 
this  new  media  which  was  soft  but  aggressive  at  the  same  time  -  provided  a 
relatively  safe  operating  atmosphere,  was  reusable  and  relatively  Inexpensive. 
This  media  answered  most  of  the  test  parameters  and  was  available  on  the 
commercial  market. 


INVESTIGATION  OF  CANDIDATE  TECHNIQUES; 

With  the  discovery  of  this  newly  developed  Plastic  Media,  the  previous 
testing  with  walnut  shells  was  discontinued,  and  all  efforts  were  directed  to¬ 
ward  developing  a  technique  for  the  use  of  the  plastic.  The  preliminary  in¬ 
vestigative  process  proved  that  the  plastic  did  the  same  amount  of  work  quicker, 
with  less  dust  generated  and  at  a  much  lower  delivery  pressure. 


INITIAL  TESTS  AND  EVALUATION: 

The  primary  purpose  of  the  initial  tests  were  twofold:  First  to  prove 
that  the  new  plastic  media  met  the  pre-established  requirements  of  the  program, 
and  second,  to  gain  the  approval  of  the  PRAM  project  review  personnel  at  OO-ALC 
level.  The  plastic  media  was  capable  of  removing  paint  from  the  many  varied 
surfaces,  and  the  areas  where  it  would  not  work  were  defined.  The  initial  tests 
proved  that  the  other  methods  were  not  economically  feasible  with  the  present 
state-of-the-art  development.  Test  coupons  were  prepared  by  the  Chemical 
Laboratory  who  provided  these  coupons  In  recorded  materials  and  weights  In  order 
to  determine  the  damage  and  weight  loss  after  blasting  through  metallurgical 
analysis.  The  test  coupons,  in  anodized  aluminum,  alclad  aluminum,  hardened 
aluminum,  raw  steel  and  cad  placed  steel  were  precreaced  in  accordance  with  the 
requirements  of  TO  1-1-8  and  were  primed  and  painted  (poiy  over  epoxy).  In 
addition,  doors  and  panels,  removed  from  operations  F4  aircraft  during  their 
PDM  program  at  the  Depot,  were  used  to  determine  the  effects  of  the  blasting 
media  on  actual  sections  of  the  F4  aircraft  with  aged,  mulci-coated  and  dete¬ 
riorated  paint  systems.  Each  of  the  initial  tests  were  performed  on  the  test 
coupons  and  then  the  same  teat  was  performed  on  Che  actual  aircraft  part.  All 
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blutfld  coupoaa .wart  dtllvared  Co  cha  MaCallurglcal  Laboracory  for  analyaia 
foe  Cha  offlcXail  reporc.  This  fine  caporc  waa  racelved  with  grate  axpacca- 
Clooa,  buc  aayartl  of  che  caac  paranacara  ahovad  chac  sofc  macala  (alclad) 
waa  aoTad  on  chc  (■urfaca  (alchough  no  nacal  loaa  vaa  dacacced).  Ic  waa 
dacldad  ChaC  addiclonal  ceaclog  would  hava  Co  ba  parforaad  Co  varlfy  Cha  oacal 
BoveatenC  and  to  teat  cha  aaw  blaac  aMChod  agalnac  cha  praaeoc  machod  of  paint 
reaoval  ac  cha  da pot. 


PIASTtC  BLASTINC; 


CooBBarclally  produced  Plaacle  Media  In  Cha  12/16  scraen/neah  alza  vaa 
obtained  froa  U.S.  Plastic  and  Chemical  Corporation.  This  material  waa  loaded 
Into  a  aCandard'of f-cha-shelf  Vacu-Blaac  Mchine»  Modal  Nr  A-1  UTILITY  VACU- 
BLA2T  for  Cha  caat  program.  The  Vacu-Blaac  machine  waa  uaed  because  iC  waa 
available  for  ImmedlaCe  uaa  along  with  a  locally  manufactured  Clove  Blast  Booch. 
The  Vacu-Blast  mach^lne  operates  on  acaodard  shop  air  and  the  nozzle  delivery 
pressure  is  cocally  adjustable.  It  was  soon  discovered  that  che  base  operaclng 
pressure  ac  che  nozzle  was  40  PSI  (lower  pressures  worked  poorly,  while  che 
higher  preaaures  did  noc  seam  Co  work  any  bacter  and  charefore  did  not  warrant 
cha  effects  chac  high  pressures  have  in  blasting).  All  further  tests  were 
performed  at  40  PSI.  The  nozzle  diameter  was  h  Inch  with  a  carbide  lined  nozzle 
Which  when  measured  after  che  test,  showed  no  sign  of  wear  whatsoever.  The 
stand-off  distance  (workpiece  to  nozzle)  varied  with  che  type  of  paint  co  be 
removed,  che  amount  of  paint  or  che  cype  of  work  being  performed.  The  test 
coupons  were  blasted  at  a  distance  of  2  inches  co  provide  a  meesuremenc  factor 
CO  base  subscraca  damage  on  during  che  cesc  cycle.  Examples  of  rilscance  and 
che  work  performed  are:  From  a  discance  of  6-8  Inches,  a  single  cop  coac  or 
decal/scencil  could  be  removed  wlchouc  affecting  chc  paint  underneach.  The 
closer  che  nozzle  co  che  work,  che  more  paint  was  removed  and  in  a  less  amount 
of  time.  The  one  excepclon  was  che  OeSoto  Koropon  Epoxy  Primer  which  has  been 
on  che  surface  for  approxlmaceiv  17  years.  This  macerlal  was  very  difficult  to 
remove  and  i's  also  che  same  material  which  must  be  sanded  off  the  surface  when 
chemical  stripping  is  performed.  The  tests  proved  chac  it  was  possible  co  leave 
this  cough  primer  in  place  bv  discontinuing  che  blasting  when  chis  surface  was 
reached.  Ic  was  also  found  c.hac  chis  surface  could  be  repainted  easily  with 
no  ill  effects  because  there  had  been  no  chemical  attack  to  che  surface. 

The  "green"  paint  was  easily  removed  with  no  relative  abrasion  to  che  base 
metal.  The  Alclad  waa  intact  with  vary  little  damage,  che  anodize  showed  no 
abreslon  ac  all  and  che  hardened  aiuoinum  showed  spotty  impecc  marks.  The  seed 
showed  no  abrssion  marks  whscsosvsr.  All  cases  were  sgsin  performed  oo  the 
"green"  coupons  so  chsc  me  cal  loaa  could  be  mcaaured  during  che  final  analysis 
In  the  mscailurgical  laborscory. 


ABRASION; 


During  cha  Cast  program  described  above,  a  similar  Case  was  conducted  using 
chemicals  to  remove  che  paint  and  than  followed  with  cha  standard  depot  abrasion 
machod  of  wire  brushing  and/or  sanding  co  remove  che  stubborn  paint  to  bare  metal. 
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E«ch  oparaeloa  conduccad  on  an  actual  aacclon  of  the  aircraft  and  than 
rapeacad  on  Cha  Caat  coupona.  In  all  caaaj,  Cha  cheolcal/aaodlni  aachod 
ahowad  trom  40’  Co  400  cinaa  cha  aacal  loaa  during  cha  varlCicaClon  walghiog. 

Tha  blaaclng  aachod  did  ahow  an  abraalon  of  Cha  aofc  alclad  aurfaca,  buc 
lacar  caaca  abovad  chat  chla  aurfaca  provided  a  more  Cenacloiia  aurfaca  co 
paint  CO,  proving  chac  cha  blaaclng  aaChod  vaa  aore  beneficial  chan'daacrucclva . 


EQUIPMEWT  LIMITATIONS; 

It  waa  discovered  chac  cha  higher  auppl/  preaaurea  ac  Cha  noazla  did  noc 
improve  cha  effecclveneaa  of  paint  raaoval.  Tha  gaomacry  of  cha  aqulpnenc  vaa 
such  chac  Cha  maximum  velocity  in  Cha  Jet  acraam  waa  probably  raached  ac  Cha 
supply  pressure  of  40  P.SI.  Alchcugh  cha  Plastic  Media  did  bacoma  mora  aggreaslva 
ac  cha  higher  prcaauraa,  cha  end  raaulca  ware  noc  proporcional  eo  cha  incraaaa 
in  prassura  and  cha  nozzle  waa  easier  to  handle  and  control  ac  Cha  lower  praiaure. 
All  ceaca  ware  performed  In  a  locally  fabrlcaced  "glove  box"  type  blaaclng  booth. 


TEST  RESULTS; 


The  teat  results  for  the  scandard  coupon  specimens  were  basically  as  ex¬ 
pected.  Tha  palnc  was  removed  In  a  relatively  shore  period  of  cima  which 
verified  chac  cho  plascic  mechod  of  painc  removal  would  ba  affaccive  for  chac 
type  of  work.  Ocher  Case  iCema  were  submlccad  co  che  cesc  blase  with  Che 
following  results. 

Hand  Laved-up  Fiberglass i  This  oatarlal  rasisced  Cha  attack  of  cha  plascic 
blssC  until  cha  palnc  surface  waa  discurbad.  Ac  chac  cima,  cha  blase  coocinuad 
through  and  damaged  che  flberglasa  surface.  Tha  analysis  for  chis  cypa  of  an 
eparacion  waa  cherafora  ncgaclva  and  would  noc  be  suggascad  for  uaa. 

Dead  Soft  Aluminumi  This  cypa  of  macerial  ia  used  in  Cha  F4  alrcrafc  as 
che  cooling  unic  for  cna  air  condieionar.  Tha  painc  could  ba  removed  from  cha 
surface  wich  a  scand-otf  of  6-8  inches,  buc  anything  closer  chan  chac  would 
panecracc  cha  surface  and  cauaa  a  fasc  breakdown  on  chis  sofc  and  chin  macal. 

AIM-9  Missile  Nose  Cone;  This  iCen  conalsced  of  an  oprlcal  glasa  nose 
secciOQ  connccced  co  presuure  scc-up  flberglasa  which  was  bonded  Co  aluminum. 

The  plascic  blase  mechod  removed  paint  from  che  flberglasa  wich  no  apparent 
damage,  cleaned  che  aluminum  and  showed  no  daccrioracion  of  the  optical  noaa 
placa.  Tha  aluminum  flash  coaclng  on  che  fiberglass  section  waa  noc  racainad 
however,  so  cha  case  raaulca  received  varied  accapcanca.  Tha  ceac  vaa  dacidaly 
a  auccaaa  -  Che  procaaa  could  be  used  CO  perform  cha  painc  removal  function  of 
chia  item. 

Epoxv  Caac  Fiberglass;  The  madia  rawvad  Che  palnc  from  Che  surface  to 
any  dagina  raquirad.  Ihla  would  ba  an  accapcabla  method  of  removing  painc  from 
compoalca  surfacaa  due  co  (he  initial  surface  hardneaa  during  che  fabrlcaclon 
of  the  compoaice.  Ic  wes  slao  dlacoverad  chac  backing  off  on  cha  acand-off 
distance  would  produce  varied  reaulcs  -  like  removing  a  alngle  Cop  coac  of  palnc 
and  leaving  Che  primer  in  place. 
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Dirt/Cr««i^  Rtnoval;  Caating  aactiona  of  the  F4  landing  gear  were 
blaaced  to  aaa  If  they  could  be  cleaned  without  solvenca  of  any  type.  The 
teat  vea  a  complete  euccesa  %rlth  all  dirt/ greaae  being  reaoved  froa  all 
crevlcea  with  no  apparent  damage  to  the  painted  surface.  Again,  It  was  the 
difference  in  the  scand~off  distance  that  accomplished  the  operation.  During 
this  test,  dirt,  old  dried  grease  and  paint  were  removed  froa  a  swivel  bearing 
surface.  The  blasting  reaoved  all  of  the  dirt,  grease  and  paint  and  did  not 
effect  the  operation  of  the  bearing.  As  further  proof,  a  bearing  was  sub¬ 
jected  to  packing  with  the  plastic  media  and  all  that  happened  was  that  a  like 
amount  of  grease  was  displaced.  No  abrasive  action  cook  place  on  or  in  the 
bearing  surfaces. 

VarlRamp  Louvers  (F4) ;  These  louvers  are  made  of  magnesium  and  have  a 
titanium  screen  wired  in  place  with  stainless  steel  wire.  Cleaning  time  by 
hand  was  1.3  hours  each.  There  are  12  louvers  on  each  F4  aircraft.  A  special 
test  was  conducted  to  see  If  the  chemical  removal  time  could  be  shortened.  The 
Items  were  placed  in  a  tank  of  paint  stripper  and  allowed  to  soak  for  a  period 
of  5  minutes  -  they  were  rinsed  with  water  and  then  the  paint  blasted  off  while 
the  paint  was  still  soft.  Removal  time  for  blasting  was  less  Chan  4  minutes 
for  each  Item.  A  continuation  of  this  method  will  be  accomplished  on  larger 
end  items  during  the  next  testing  phase. 


EFFECTIVENESS  OF  THE  BLASTING  TECHNIQUE: 


The  tests  have  easily  removed  all  types  of  paint  surfaces.  The  lacquer 
was  reaoved  the  easiest,  followed  by  the  polyurethane  and  then  Che  epoxy.  The 
Koropon  epoxy  coatings  were  the  most  difficult  of  all,  requiring  multiple  passes 
across  the  surface.  The  output  pressure  was  increased  In  increments  of  1C  PSI 
with  very  little  result.  It  is  believed  that  the  hardness  of  the  aged  Koropon 
epoxy, primer  (applied  in  1966)  was  harder  chan  the  Plastic  Media,  and  therefore 
required  the  multiple  pass  effort  for  removal.  A  typical  time  phase  was  one 
minute  to  remove  polyurethane  paint  from  a  4  x  6  inch  coupon.  The  same  area 
covered  with  Koropon  cook  4  minutes  and  even  then,  all  of  Che  primer  had  not 
been  removed  from  the  surface.  (A  harder,  more  aggresive  Plastic  Media  may 
solve  this  problem  and  will  be  evaluated  in  the  next  testing  phase.) 

The  damage  to  the  substrate  was  negligible  in  all  cases  after  the  40  PSI 
pressure  had  been  established.  Even  Che  dead  soft  aluminum  showed  little  sign 
of  damage  when  the  blaac  nozxle  was  held  the  nominal  6-8  inches  from  the  sur¬ 
face.  Soft  aluminum  shows  the  impact  of  Che  sharp  edges  of  Che  plastic,  but 
tests  have  proved  that  this  provides  a  surface  with  a  better  "tooth"  to  paint 
to  and  provides  a  finish  product  that  does  not  Indicate  the  blasted  surface. 

In  retrospect,  single  pass  removal  of  paint  cannot  be  considered  Che 
criterion  for  effectiveness,  chemical  stripping  itself  is  not  totally  effective, 
as  it  generally  requires  more  chan  one  application  of  stripping  compound  to  re¬ 
move  both  topcoat  snd  primer.  Sometime,  mechanical  means  must  be  used  in  con¬ 
junction  with  th*  primer  to  remove  all  of  the  paint  to  bare  metal.  It  is  this 
taechanlcal  mesns,  whether  it  be  scrapers,  aluminum  wool,  fine  wire  binishes  or 
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flAp  bruahu,  g«n«rally  cauaca  aoaa  aacal  loaa  during  Cha  procaaa.  It  la 
Chla  natal  loaa  that  can  bo  ollalnatad  tflth  the  uao  of  Cha  blaaclng  typo 
MCbod  and  Cho  plaacie  aadia  oonpouad. 

If  only  cha  copcoac  la  to  ba  ranovod,  allowing  cha  prlaar  Co  ranaln  In 
place,  cha  plaaclc  blaac  method  la  totally  acceptable.  VlCh  cha  uaa  of  chaalcala 
Cha  prlaar  paint  la  generally  actackad  In  ooma  manner,  and  even  chough  It  la 
allowed  Co  dry,  when  new  paint  la  aprayad  on  top  of  Cha  old  prlxMr,  it  genarally 
brlngj  aoaa  of  cha  atrlppar  out  and  cauaaa  painting  dafacca.  The  old  prlaar 
aeeaa  to  have  cha  ability  to  hold  aona  of  cha  atrlppar  Co  cauaa  chla  effect.  In 
caaea  where  It  la  unnaeeaaary  or  undaalrabla  to  atrip  Cha  aircraft  co  bare  natal, 
and  In  order  to  dacreaae  cha  time  required  to  acconpllah  cha  Jjob,  the  plaacie 
blaac  method  la  acceptable.  The  acripplng  compounda  preaencly  In  uaa  are  not 
aalecclve  In  chelr  action,  buc  attack.  Che  copcoac  and  prlaar  Indlacrlalnacely . 
Once  they  are  applied  to  a  coating  ayateai.  Chair  dapth  of  penacraclon  cannot  ba 
controlled.  Plastic  blaaclng  on  the  ochar  hand  can  ba  totally  aalecciva  in  the 
number  of  coaca  ra^ved,  or  Cha  depth  of  Cha  removal  operation. 


EFFICIENCY  OF  THE  TECHNIQt/E; 


In  the  acripplng  operation  observed  at  Hill  Air  Force  Base,  6  shifts  were 
required  to  remove  the  major  portion  of  the  paint  from  an  F4  aircraft  and  three 
drums  of  non-phenol  stripper  were  used.  The  number  of  workmen  varied  among  the 
different  shifts,  but  the  time  standards  are  based  on  a  five  nan  crew.  The 
total  man-hours  for  chemical  paint  removal  averaged  300  hours.  At  that  point 
in  time,  the  remainder  of  the  paint  left  on  the  aircraft,  which  could  not  be 
removed  with  the  stripper,  was  removed  using  orbital  sanding  devieea  with  180/320 
grit  sandpaper.  This  operation  consumed  an  additional  270  man-hours. 


ECONOMIC  ANALYSIS  OF  PLASTIC  BLASTING! 


The  tests  performed  to  data  do  not  provide  Che  data  necessary  for  a  true 
economic  analysis.  The  tests  %/ere  performed  on  equipment  which  was  sized  for 
the  test  program,  not  for  an  operational  facility.  The  proportional  increase 
in  capability  Is  illustrated  by  the  initial  blasting  tests  performed  with  a 
3/4  inch  nozzle  blasting  machine  using  walnuts  as  Che  media.  This  machine  was 
capable  of  removing  the  paint  from  an  F4  wlngfold  (approximately  350  square 
feet)  in  less  chan  IS  mloutea.  The  tests  with  the  new  Plastic  Blaaclng  Media 
have  proved  that  it  is  possible  to  reduce  Che  time  by  approximately  35  percent 
while  eliminating  the  health  and  safety  hazards  previously  associated  with  walnut 
blasting  procedures.  This  indicates  that  cha  same  amount  of  area  can  be  stripped 
of  paint  with  Cha  PBM  In  approximately  10  minutes.  The  second  phase  of  the 
testing  program  will  provide  suitable  sized  equipment  for  use  on  large  aircraft 
components.  This  second  phase  will  verify  the  increased  Clow  savings  which  have 
bean  estimated  Co  dace. 


COST  OF  EQUIPMENT  AMD  SUPPLIES: 


The  plaaclc  blast  media  used  was  donated  by  U.S.  Plastic  and  Chemical 
Corporation  who  provided  enough  quantity  In  each  of  Che  screen  sizes  to  accom¬ 
plish  Che  teat  base  Information.  The  final  selection  of  Che  madia  In  Che  12/16 


■cr««n  alx«  vaa  baaad  oo  Cha  ability  to  rcaova  paint  and  tha  aaouat  of  aatarial 
which  eould  ba  caeovartd.  Tha  *'Glova  Booth"  uaad  providad  a  (ravlty  flow  to 
tha  vacuun  aaalat  raturn  line  to  tha  Vacu-Blaat  nain  hoppar*  Thla  providad 
total  rauaa  of  tha  aaterlal  eonaidarlng  that  cha  partlclaa  of  plaatic  which 
ifara  raducad  to  duat  alxa  wara  takan  off  into  cha  duac  bag  unlCa  Tha  coat  of 
Cha  aquipawnc  la  a  ralaciva  icea.  Tha  alxa  of  tha  unit  ragulataa  cha  eoac, 
and  Cha  niabar  of  unita  uaad  ac  ooa  tiaa  increaaaa  chac  coat  propoxtlonally. 

It  la  aatlaacad  that  a  aaall  blaating  tyataa  can  ba  aac  up  oparaclonally  for 
undar  $7,000  which  will  handla  and  itaaa  with  a  aaxlaua  alxa  of  IB  x  36  Inchaa 
(flat  atock).  Tha  coat  of  tha  blaating  aMdia,  aa  par  tha  ,*.983/84  CSA  Supply 
catalog.  Contract  Nr  GS-O0S-S6O68  ia  $1.73  par  pound;  and  la  covarad  in  thair 
apaclal  Iten  nuabara:  NIS'^-5985  and  NIS-C-ZlOl,  3350  Claaa. 


RECOVERY  OF  BLASTING  OIAi 

Tha  "A*l  Utility  Vacu-Blaatar"  uaad  haa  a  vaeuua  ratun  ayacan  which 
allowa  cha  blaacing  aadla  to  raturn  to  cha  dalivary  hoppar  for  rauaa.  It  waa 
diacovared  that  approxlnataiy  ona  pound  of  Cha  madia  had  to  ba  addad  to  the 
machine  for  each  hour  of  operaclon.  Tha  loaa  of  thla  madia  waa  due  to  cha 
breakdown  of  cha  madia  to  finer  sized  parciclaa  and  being  diverted  to  tha  duat 
collection  syacem  of  cha  blasting  equipment.  Wa  believe  that  undar  cha  corraec 
type  of  conservation  program,  chac  this  finer  screen  grade  material  could  be 
used  to  perform  cha  blasting  on  delicate  and  critical  areas  (such  as  electronic 
module  boards)  and  chac  the  loss  would  ba  categorized  aa  a  total  loss  vhen  it 
was  finally  as  fine  as  powder.  This  would  ba  another  cecal  testing  program 
and  will  not  ba  addressed  herein  other  chan  this  raeommandation. 


DISPOSAL  OF  RfyQVAL  PRODUCTS s 

.All  paint  systems  removed  as  a  result  of  tha  blasting  operation  wara  dis¬ 
posed  of  as  solid  wasce.  No  residua  was  left  on  cha  blasted  surface  other 
Chan  a  slight  dusting  film  which  was  easily  removed  with  a  blast  of  low  pres¬ 
sure  air  <30  PSI).  Ic  was  discovered  chac  cha  paint  parcielas  rsMvad  during 
Che  blasting  operation  ware  returned  with  the  blase  media  through  the  recir¬ 
culation  system  and  actually  aided  the  removal  of  paint.  In  all  cases, 
disposable  produce  was  in  the  form  of  dust  collected  in  tha  blaating  machine's 
dusc  beetle.  This  disposal  operaclon  was  accomplished  after  approximate '.y  6 
hours  of  incarmiccanc  operation  with  a  two  quart  dust  boccla. 


SAFETY  AND  ENVIRONMENTAL  EFFECTS; 

To  qualify  aa  an  accapcabla  altamatlve  to  chamlcal  stripping,  a  coating 
resnval  technique  must  not  ganeraca  anvlronaancal  or  safety  problaau  chac 
cannoc  ba  solved  tachnlcally  and  economically.  Tha  importance  of  this  raquira- 
menc  increases  as  cha  affactlvancss  and  efficiency  of  cha  removal  process 
approaches  chac  of  chemical  stripping.  Elimination  of  tha  use  of  chemicals 
was  Che  projected  goal  of  cha  mechanical  blasting  operation.  The  Plastic  Media 
proved  to  ba  more  efflcianc  than  waluuc  shells,  eliminating  tha  basic  dusc 


problems  and  tha.axploalva  hasarda  aaaoclacad  vlch  Cha  uaa  of  walmicst 
Baing  abla  to  uaa  lovar  operating  praaauraa  raduead  tha  paraonnal  aafacy 
factors  asa«iel4tad  with  braachiag  air  asd  protactiva  aquipmaat.  Tha  Plastic 
Madia  matarial  will  not  suaCaia  bactarla  during  atorsga  sad  will  not  form 
adldaw  or  mold.  Each  of  thaaa  ware  coacrlbuclng  factors  for  tha  aalaetloa 
of  U.S.  Plastic  Media.  Eagular  clothiag  with  tha  uaa  of  a  braathlng  air  hood, 
gloves  and  an  apron  vara  adaquata  protaetlon  during  tha  teat  period  la  tha 
open  hangar  area,  with  no  aftar-affaeta  noted  for  any  of  tha  paraonnal  perform¬ 
ing  tha  test.  In  actual  production  operation,  cha  dust  collector  syacaa  will 
not  coataaiaata  tha  anvlronnant  and  trill  aaat  all  of  cha  EPA  standards  for 
operation  of  blasting  aquipnanc. 


CONCLUSIONS; 


Of  Cha  coating  removal  tachniquaa  Inveatlgacad  in  this  cast  program, 
only  cha  plastic  blasting  held  any  promise  for  aircraft  dapaintlng  applications. 
Tha  walouca  produced  more  dust  Chat  was  conaidarad  allowabla  for  cha  type  of 
work  baing  aecoapllshed.  Thera  wae  a  greater  raauabilicy  factor  with  Cha 
plastic  because  it  did  not  break  up  as  readily  as  cha  walnuts,  and  this  chare- 
fore  produced  a  lower  consumption  ratio.  Tha  alimlnaclon  of  agriculture 
inspections,  storage  problems,  moisture  contamination  and  Che  reproducibility 
of  Che  media  without  fear  of  changing  or  altering  cha  hardness,  all  concrlbuced 
Co  Che  selection  of  Che  plastic  blast  madia.  Tha  pulsa-lasar,  flash  lamp,  solid 
CO2,  extrema  high  water  pressure  and  other  hydro  methods  are  all  proposals  which 
could  work  icco  a  non-chemical  method  of  stripping  paint  from  aircraft  surfaces. 
All  of  these  however,  are  noc  available  and  will  cake  time  for  Cha  research 
and  development  necessary  Co  make  Cham  cost  affectlva  to  use.  Walnut  shells 
have  been  used  for  years  for  blasting  and  have  baan  proved  affective.  Tha 
addition  of  Cha  Plastic  Media  co  this  method  has  increased  Cha  stripping  ability 
and  it  is  a  method  Chat  can  be  used  immediately  without  new  design  of  equipment 
or  facilities. 

The  plastic  blast  is  a  "today"  method  of  improving  the  system  of  paint 
removal  which  will  meet  the  EPA  restrictions  for  contamination  and  disposal, 
while  using  the  machine  technology  of  today  in  Cha  off-the-shelf  blasting 
equipment  which  is  available  from  several  manufacturers. 


RECOMMENDATIONS; 


The  first  phase  of  the  tests  required  for  submittal  of  a  PRAM  project  has 
been  successfully  accomplished.  All  metallurgical  reports  support  Cha  process 
of  paint  removal  without  damage  to  Cha  substrata  on  tha  FA  aircraft.  In 
addition,  tha  pre-softening  of  tha  paint  surface  with  chemicals  and  Chan  re¬ 
moving  Chat  softened  paint  with  the  plastic  blast  la  a  logical  progression  for 
Che  next  phase  of  the  test  program.  This  ivould  produce  a  solid  waste  which 
could  easily  be  disposed  of  in  land  fill  operationa  without  contamination  to 
our  water  supply  and  will  eliminate  the  coats  involved  in  cleaning  chnadcally 
contaaioated  water.  The  recant  EPA  restrictlonn  on  the  amount  of  organic  solids 
allowed  to  enter  water  streams  makac  this  a  very  viable  method  to  consider.  Tha 


*  'pr«lialiur7  Cases  for  this  cyps  of  opsrsclon  hsvo  boon  sccooipllsbsd  sod  would 
fit  logically  Into  s  Isrgsr  slrcrsfe  coaponsac  esse  paceam. 

Phasa  XX  af  eha  PRAM  subaleeal  eovars  eha  axcansloa  of  eha  prograa  by 
procuring  a  largar  blaaclng  nachlna  and  providing  a  75  fooe  squara  spaca  to 
accoapllsh  Cha  ease  program.  Tha  approval  from  eha  F4  Englnaarlng  KanagaMoc 
organlzaelon  (MMET)  for  eha  uaa  of  Cha  plastic  aadla  allows  eha  PRAM  projace 
Co  ba  subalecad  Co  hlghar  hasdqusrcara  for  sllocsclon  of  tha  nacassary  funds 
to  conclnua  Cha  progrsn.  Tha  plsaclc  aadls  has  bacn  sccapCed  by  GSA/FSS  as  a 
sulcsbla  subscltuta  for  walnut  shalla  to  accomplish  blasting  oparatlons.  and 
la  now,  undar  GSA  NIIS  Contract  Ho.  GS-OOS-S6068,  and  Is  conaldared  by  CSA  to 
ba  functionally  similar  to  produces  spaclflad  under  MIL*K>*5634C.  Tha  material 
la  available  for  use,  tha  equipment  Is  available  for  use,  all  we  need  to  do  is 
Co  put  It  all  together  to  provide  an  operational  production  facility  for  the 
removal  of  paint  from  the  major  F4  components. 

The  plastic  madia  Is  also  capable  of  removing  heavy  soils  from  Inaccessible 
areas  where  It  would  be  difficult  to  Impossible  to  use  chemicals,  or  where 
chemicals  would  be  considered  unsafe  In  private  Industry  for  the  removal  of 
grease  and  dirt  from  Internal  combustion  engines,  deburrlng  without  surface 
distortion,  removing  encapsulated  compounds  from  electronic  components/modules, 
deflashing  plastic  parts  and  Che  preparation  of  electrical  leads  for  the  re¬ 
moval  of  resin  smear.  This  test  program  Is  the  first  considered  for  paint 
removal  from  aircraft  and  this  method  la  now  being  considered  as  the  Inter¬ 
mediate  step  for  paint  removal  to  meet  Che  EPA  requirements  while  the  exotic 
methods  are  being  worked  through  their  research  and  development  phases. 

It  is  recommended  that  a  facility  be  allocated  for  Che  accomplishment  of 
Che  designated  "Phase  II"  of  Che  PRAM  program  and  that  funds  be  made  available 
for  Che  procurement  of  equipment  large  enough  to  handle  large  surfaces.  This 
complete  facility  would  be  considered  as  a  production  blast  operation  and  would 
easily  support  the  present  Planned  Depot  Maintenance  workload  for  Che  removal 
of  paint  from  the  F4  component  parts.  Processes  must  be  developed  for  the  use 
of  this  equipment  and  Che  new  plastic  blast  media  on  specific  aircraft  parts, 
and  when  the  system  successfully  removes  paint  from  the  components,  the  PRAM 
Phase  III  for  removal  from  paint  from  complete  aircraft  can  be  accomplished 
in  Che  same  facility  using  Che  same  equipment. 
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MECHANICAL  PAINT  REMOVAL  PROCESS 


INTERIM  REPORT  ON 


Stripping  Paint  From  the  First  F-AE  Prototype  at  Hill  AFB,  Utah  on 

31  July  198A 


Prepared  and  Submitted  on  21  January  1985 

By 

Robert  A.  Roberta 
00/ALC/MABEB 

Hill  Air  Force  Base,  Utah 
8A056-51A9 


AUTOVON  A58-3534/20A2 
Commercial  (801)  777-353A/20A2 


NOTE! 

The  removal  of  paint  from  the  first  prototype  F-AE  Aircraft  was  part  of  the 
RAcond  stage  of  the  "Productivity-Rellablllty-Avallablllty-Maintainabllity 
(PRAM)  Project  Number  00-1A3 


TEST  REPORT 


TITLE 

Paint  Removal  From  F~4  Aircraft  Using  The  Plastic  Bead  Blast  Process. 

AIRCRAFT  PROCESSED 

F-4E  Serial  Number  68-0345,  35th  TFW,  George  Air  Force  Base,  California. 
PURPOSE 

The  purpose  of  the  test  was  to  strip  the  paint  from  a  complete  F-4  aircraft 
using  the  Plastic  Bead  Blast  process;  to  determine  the  adequacy  of  the 
process  and  to  define  the  problems  associated  with  this  method  of  paint 
removal. 

FACILITY 

The  northwest  bay  of  building  236  was  used  to  perform  the  prototype  teat. 

This  building  "is  the  maintenance  fuel  dock,  therefore  the  floor  drain  had  to 
be  sealed  and  all  of  the  fuel  associated  equipment  within  the  bay  had  to  be 
covered . 

EQUIPMENT 

Four  blast  machines  were  contractor  provided  as  follows:  CLEMCO-1.5  cu.  ft. 
with  5/16  inch  nozzle:  CLEMCO-10  cu.  ft.  with  1/2  inch  nozzle:  PAUI.LI  & 
GRlFFTN-10  cu.  ft,  with  1/2  inch  nozzle  and  CAB-7  cu.  ft.  with  3/8  inch 
nozzle.  All  machines  were  adjusted  to  40  PSI  outlet  pressure  at  the  nozzle. 
The  CLEMCO-1.5  and  CAB-7  were  loaded  with  16/20  mesh  size  plastic  material 
and  the  CLEMCO-10  and  PAULLI  &  GRlFFlN-10  were  loaded  with  12/16  mesh. 

PERSONNEL 

Sevan  personnel  were  assigned  for  the  blast  operation,  two  of  which  were 
trained  in  the  Plastic  Blasting  Process.'  All  seven  personnel  plus  the 
Projec-t  Director  rotated  between  the  blasting  operation  and  the  "sweep  and 
shovel"  recovery  method  which  was  required  to  keep  the  machines  loaded. 

AIRCRAFT  SELECTION 

The  aircraft  selected  had  the  original  Koropon  epoxy  primer  and  an  average 
of  eleven  coats  of  paint.  These  consisted  of  lacquer,  epoxy  and  polyurethane 
This  was  the  first  complete  stripping  action  since  the  original  paint  in 
1968.  The  paint  was  peeling,  flaking,  and  chalking  and  had  been  oversprayed 
in  the  field  without  feather  sanding.  The  paint  finish  met  most  of  the 
repaint  criteria  as  established  in  TO  1F-4C-3-1-6. 

AIRC.UFV  PREPARATION 

The  aircraft  was  washed  with  Alkaline  soap  and  delivered  directly  to 
building  236,  byparsing  the  disassembly  operation,  leaving  the  engines, 
wingfolds,  stabllator,  and  tail  cone  in  place.  Aircraft  jacks  were  in¬ 
stalled  and  the  landing  gear  raised.  The  aircraft  was  a  nominal  6  foot  6 
Inches  off  the  floor  to  provide  easy  access  to  the  belly.  The  canopy,  nose 
radome ,  engine  intakes  and  exhaust, were  taped  and  covered  with  barrier 
paper.  All  drain  holes  ware  plugged  with  plastic  cap  plugs  and  odd  shaped 


access  holes,  such  as  the  varl-ramp  louvers,  were  plugged  with  soft 
polyethylene  plastic  foam  and  covered  with  3M507  Tombstone  tape.  A  1/A  Inch 
blast  nozzle  was  used  to  spot  Identify  everv  plate  on  the  aircraft  to  record 
the  location  of  those  plates  covered  with  "ALCLAD"  for  special  blasting  with 
the  16/20  sized  media. 

SPECIAL  PRECAUTIONS 

All  personnel  within  25  feet  of  the  blasting  operation  were  required  to  wear 
ear  plugs,  goggles,  protective  paper  hoods,  dust  masks  and  paper  coveralls. 
Personnel  performing  the  blasting  operation  were  supplied  with  fresh  breath¬ 
ing  air  blast  hoods,  ear  plugs,  coveralls  and  gloves.  Barrier  ropes  were 
erected  to  cordon-off  the  area  for  visitor  observation. 

BLASTING  OPERATION 

The  blasting  operation  started  at  0915  hours  with  all  four  machines  in  the 
blasting  operation.  The  CLEMCO-1.5  and  CAB-7  were  used  to  blast  strip  the 
paint  from  the  plates  Identified  as  ALCLAD,  the  fiberglass  FIN  cap,  radar 
windows  and  formation  light  units.  The  anodize  coated  aluminum,  steel, 
stainless  steel,  magnesium  and  titanium  were  all  blast  stripped  with  the 
12/16  sized  media.  The  blasting  operation  continued  through  the  nch 
period  with  blast  personnel  working  a  staggered  shift  to  malntal  at  least 
two  of  the  machines  In  constant  use.  At  1330  hours  the  air  supply  to  tha 
blast  machines  became  contaminated  with  water  and  the  complete  operation 
came  to  a  standstill  until  the  water  could  be  blown  out  of  the  air  lines  and 
the  vet  media  removed  from  the  machines.  This  caused  approximately  four 
flow  hours  delay  In  the  total  operation  schedule.  The  complete  operation 
was  timed  by  engineering  standards  personnel  who  recorded  the  actual  nozzle- 
on  time  for  blasting.  The  final  report  showed  39  actual  blasting  hours. 

The  aircraft  was  completed  at  2210  hours,  for  a  flow  time  of  almost  two 
shifts.  The  lost  time  due  to  water  and  the  time  required  Co  shut  the 
machines  down  during  Che  loading  opcratlone  accounted  for  the  additional 
flow  shift  over  the  original  astlmate  of  30  hours/one  ahlft. 

PROBLEMS 

The  untrained  personnel  used  the  wrong  angle  of  deflection  and  blasted  the 
protective  tapes  off  the  openings.  This  allowed  the  blast  media  to  enter 
the  aircraft  In  large  quantities. 

The  soft  polyethylene  foam  was  a  poor  selection  for  plugging  odd  shaped 
holes.  The  blast  media  was  allowed  to  enter  the  internal  surfaces  of  the 
aircraft  through  Improper  and  poor  fitting  plugged  areas  and  the  soft  foam 
was  blasted  away. 

All  four  of  the  blast  machines  should  have  had  1/2  Inch  nozzles  Installed. 
The  blast  rate  of  the  5/16  nozzle  was  less  than  1/A  of  the  1/2  Inch  nozzle. 
This  caused  additional  nozzle-on  time  over  the  original  estimate. 


The  3M507  Tombstone  tape  was  inadequate  because  it  did  not  stick  well  enough 
to  the  aircraft  surface  unless  a  sub  layer  of  cloth  duct  tape  was  applied. 

A  better  mastic  is  .required  for  production  use. 

A  special  water  separator  or  refrigerated  air  dryer  is  required  to  eliminate 
the  problems  associated  with  water  contamination. 

The  area  behind  the  vari-ramps  was  extremely  difficult  to  blast  due  to  the 
restricted  angle  of  attack.  The  four  foot  external  area  inside  the  forward 
end  of  the  engine  intakes  fall  into  this  same  category. 

The  time  expanded  on  the  belly  of  the  aircraft  was  almost  double  that  of 
vertical  and  horizontal  .upper  surfaces.  The  stand-off  distance  of  the  . 
hand-held  nozzle  was  too  close  which  defeated  the  spread  design  of  the 
nozzle.  This  close  angle  was  also  extremely  fatiguing  for  personnel. 

The  original  assessment  of  the  aircraft  was  in  error  in  the  hole  plugging 
category.  There  were  many  holes  which  were  not  plugged,, and  as  a  result, 
approximately  20  pounds  of  the  blast  media  was  initially  removed  from  the 
Internal  sections  of  the  aircraft  during  the  plate  removal  shakedown  opera¬ 
tion. 

DEFICIENCIES  -  FITTOINGS  -  RECOMMENDATION  * . 

The  plastic  face  plate  in  the  blast  hoods  is  a  detriment.  Special  hoods 
with  glass  face  plates  must  be  made  available  for  this  type  of  blasting. 

A  request  has  been  submitted  to  3M  to  change  the  mastic  on-the  507  tape  to 
make  it  stick  as  well  as  the  duct  tape. 

A  special  unit  has  been  designed  and  fabricated  by  Royce  Mechanical  Systems 
for  blasting  the  belly  of  the  aircraft.  The  unit  has  been  des-ignated  as  the 
RAR-100  "Blastmobile" .,  This  unit  .will ,  allow,  personnel  to  blast  the  belly 
from  a  comfortable  position  and  the , correct  distance  from  the  surface.. 

The  standard  "sand  blast  hose"  is  too  heavy  for  the  plastic  blasting  opera¬ 
tion  and  is  very  fatiguing.  Special  hoses  have  been  ordered  from  Germany 
which  perform  the  function  at  half  the  weight. 

Special  extension  nozzle  inserts  have  been  fabricated  for  blasting  the  inlet 
housing  to  the  engines  and  the  restricted  space  between  the  fuselage  and  the 
varl-ramp. 

Special  mechanical  plugs  have  been  designed  and  fabricated  to  plug  the  holes 
(air  conditioner  lnlet-73,  Door-69,  Door-Gun  vents,  etc.)  to  eliminate  major 
media  ingress. 

A  special  cover  has  been  designed  for  the  cannpy  to  eliminate  taping  times 
and  to  protect  the  canopy  during  the  blast  operation.  Foam  weather  strip¬ 
ping  will  be  used  to  provide  a  better  se,..i  in  the  canopy  jamb  area. 
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The  ability  to  see  Is  a  critical  requirement.  Special  flouresceut  portable 
lights  will  be  used  to  provide  additional  light  aa  required.  The  new 
facility  Is  designed  to  200  foot  candles  of  light  at  the  six  foot  working 
1  eve] , 

Access  to  the  aircraft  was  a  problem.  The  special  hl-Uft  unit  worked  well 
but  was  very  difficult  to  maneuver.  Special  F-4  maintenance  stands  have 
been  designed  and  fabricated  (Up-Rlght  Scaffold  Company)  to  provide  access 
to  the  complete  aircraft  from  both  aides  at  the  same  time. 

Continuing  teats  have  been  performed  on  the  effect  of  the  12/16  size  media 
on  ALCLAD  coated  aluminum  surfaces.  As  a  result  of  theae  tests,  the  com¬ 
plete  facility  has  been  converted  to  30/40  size  blast  media.  The  only 
difference  noted  with  the  uae  of  this  finer  material  Is  that  the  stand-off 
distance  has  been  shortened.  The  resultant  blasted  ALCLAD  surface  is 
acceptable  for  painting  without  sanding  or  buffing. 

Ingress  of  the  blast  media  into  the  aircraft  was  the  only  major  problem. 

The  H-31  20MM  gun  was  easily  cleaned  as  was  the  air  conditioner  unit  which 
hsd  been  removed  from  Che  aircraft  due  to  excess  media  contamination. 

Special  extension  tubes  have  been  designed  and  fabricated  to  assist  the 
standard  sir-vac  unit  In  the  removal  of  the  plastic  from  "haid-to-get-at" 
areas  (inside  flaps,  etc.).  The  vacuum  along  with  low  preaaure  (30  PSI)  air 
was  all  that  was  necessary  to  remove  the  plastic. 

The  fuel,  hydraulic  and  pneumatic  systems  were  tested  after  the  aircraft  hsd 
completed  the  PUM  depot  cycle.  No  contamination  of  these  systems  was 
identified.  Standard  precautions  for  plugging  opan  lines  seem  to  be  adequate. 

A  total  of  390.8  hours  were  recorded  for  cleaning  the  blast  media.  Of  this 
75  4>ercent  or  293.1  hours  were  covered  through  the  normal  PDM  cleaning  prior 
to  closing  access  doors.  Tha  additional  cleaning  time  attributed  to  the 
blast  media  therefore  was  97.7  hours.  This  additional  time  should  be 
reduced  drastically  with  the  use  of  positive  mechanical  plugs.  A  review  of 
the  "CYBER"  control  documents  will  be  accomplished  to  define  the  actual 
cleaning  required  after  blasting  which  Is  not  part  of  the  present  cleaning 
operation. 

The  first  prototype  F-4  was  successfully  blasted.  (In  39  hours)  no  major 
deficiencies  have  been  recorded  which  resulted  from  tha  blasting  procesa. 

The  second  prototype  will  be  disassembled  prior  to. blasting  so  that  the 
process  will  fit  into  the  present  CYBER  operations.  All  major  components 
removed  during  the  disassembly  operation  will  be  blasted  along  with  the 
aircraft  to  record  a  full  aircraft  blasting  time  allotment. 

STATUS  OF  PRAM  PROJECT  00-143 

The  original  plan  divided  the  program  into  three  stages: 

Stage  1  was  the  removal  of  paint  from  aircraft  component  parts.  For  the 
past  six  months,  this  has  been  a  successful  operation  within  both  00-ALC/MAB 
and  MAN. 
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Stage  2  was  the  removal  of  paint  from  the  leading  edges.  This  operation 
was  changed  to  a  full  prototype  F-A  aircraft  blast  stripping  so  that  a 
greater  learning  curve  could  be  established,  first  using  at.  aircraft  with 
all  components  (including  engines)  in  place,  and  the  second  the  standard 
partially  disassembled  aircraft  as  they  are  presently  input  into  the  planned 
depot  maintenance  program. 

Stage  3  was  scheduled  to  be  a  full  aircraft  stripping  operation  with  all 
of  the  information  programmed  into  that  operation  which  was  learned  during 
the  first  two  stages.  The  completion  of  these  three  stages  was  scheduled  to 
be  completed  concurrent  with  the  completion  of  the  PRAM  Blast  Booth,  for  the 
logical  step  Into  production  aircraft  blasting. 

As  of  this  writing,  the  PRAM  Blast  Booth  Is  .75  percent  complete  and  should 
easily  meet  the  28  February  1985  turn-key  date.  There  are  360  test  coupons 
(3x6  inch)  in  different  types  of  metal  with  different  finishes.  These 
coupons  are  being  evaluated  by  the  Metallurgical  Laboratory . at  00-ALC  to 
provide  test  data  for  00-ALC/MMS  and  MME  for  final  approval  of  the  blast 
stripping  process. 

In  order  to  continue  with  the  planned  PRAM  program,  a  "request  for  waiver" 
will  be  forwarded  to  HQ-ALC/MAX  to  lift  the  present  ban  on  stripping  com¬ 
plete  aircraft.  The  present  PRAM  program  is  at  a  standstill  awaiting 
approval  of  the  waiver.  ,  .  .  ,  •  ■ 

The  second  pirototype  F-4  will  be  blasted  under  the  control  AF  and  AF959 
"work  control  document"  which  will  be  converted  to  tech  data  after  a  suc¬ 
cessful  blasting  operation.  This  document  will  also  be  used  to  establish 
the  correct  blast  procedures  in  the  CYBER  for  continued  production  blasting. 
The  second  prototype  will  be  blas.t.  stripped  in  building  2^6, using  the  same 
basic  process  and  precautions  as  the  first  F-A. 

SUMMARY; 

The  first  prototype  F-AE  blart  operation  was  a  qualified  success.,  The. 
aircraft  was  totally  stripped  in  39  hours  without  damage  to  any  of  the 
substrate.  The  programme.d  time  to  accomplish  the  same  operation  with 
chemicals  was  3A1  hours.  There  was  120  pounds  of  dry- waste  after  the 
operation  was  completed.  This  waste  was  tested  for  contaminates  and  did 
contain  12.2  PPM  Chrome  (from  the  Chromate  Primers),  a  small  trace  of  lead 
(from  pigment  in  lacquers),  and  a  very  small  trace  of  Cadmium  (from  protect¬ 
ed  steel).  The  waste  was  packaged  in  a  plastic  lined  steel  drum  and  pro¬ 
cessed  accordingly.  The  identification  of  the  problems  associated  with  this 
prototype  was  a  valuable  tool  in  the  continuation  of  the  PRAM  Program,  and 
does  place  the  program  in  the  correct  prospective  in  accordance  with  the 
original  plan  of  operation. 

The  new  PRAM  facility  (identified  as  Building  223  at  Hill  AFB,  UT)  is 
scheduled  for  completion  on  28  February  1985.  The  accomplishment  of  the 
scheduled  rests  comply  with  the  completion  date  of  the  facility.  It  is  In 
the  best  interest  of  the  Air  Force  that  the  tests  continue  as  scheduled . 
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FINAL  PAINTING: 


F4E  Serial  Number  6B-0345  was  released  from  Flight  Test  on  14  January  1985 
and  delivered  to  the  painting  and  preparation  facility  (Bldg  220).  The 
aircraft  was  washed  with  alkaline  soap,  rinsed,  brightened,  de-smutted  and 
conversion  coated  without  any  abnormal  problems.  There  was  no  evidence  of 
plastic  media  in  faying,  form-ln-place  seal  or  in  butt  joint  areas.  The 
surface  accepted  the  cloth  waah/wlpe  rags  without  adverse  effect  and  the 
aircraft  was  cleaned  and  prepped  for  painting  In  less  time  than  the  normal 
aircraft  stripped  with  chemicals.  Part  of  this  "less  tine"  notation  was  due 
to  the  fact  that  the  gummy  type  residue  from  chemical  strippers  was  not 
evident  and  the  total  surface  of  the  aircraft  was  generally  smoother.  In 
addition,  many  of  the  compound  curve  areas  on  this  aircraft  were  blast 
stripped  to  bare  metal  which  Is  not  generally  accomplished  during  chemical 
stripping  due  to  the  time  consumed  for  that  type  of  operation.  This  made  It 
easier  for  the  painter  type  people  because  of  the  reduced  amount  of  sanding 
required  to  make  this  aircraft  ready  to  accept  paint. 

The  painters  requested  that  the  internal  area  on  the  underside  of  the  wing 
under  the  dive  brake  and  the  outside  ribs  of  the  flaps  and  ailerons  be 
blasted  so  that  the  'touch-up*  operation  with  red  or  white  paint  could  be 
accomplished  without  feather  sanding.  They  also  requested  that  the  attached 
section  of  the  formation  lights  be  blasted  to  eliminate  the  necessity  of 
sanding  this  very  thin  fiberglass  section. 

The  final  acceptance  was  the  profllometer  test.  The  00-ALC/MAQM 
Metallurgical  Lab  used  a  Gould  Surfanalyaer ,  Model  AD?  22,  Number  4261.  The 
machine  was  self  calibrated  to  125  nlcrolnchea  with  the  Calaure  Certified 
Roughness  Standard  at  the  test  site.  The  average  surface  raiding  was  171 
to  209  mlcrolnchee  tested  at  the  trailing  edge  of  the  wing,  the  flap, 
leading  edge  flap  and  upper  wing  surfacaa.  These  meaauremants  ware  verified 
against  a  flap  which  was  painted  at  the  bench  which  had  a  surface  roughness 
range  of  165  to  185  mlcrolnchee.  To  further  verify  the  teat  readings,  the 
surface  of  an  F-A  aircraft  which  had  been  scheduled  for  chemical  stripping 
was  measured.  The  average  surface  readings  ware  145  through  179  for  an 
operational  aircraft.  The  final  analysis  of  the  roughness  test  for 
camouflage  painted  aircraft  proved  that  thla  aircraft  finish  was  no 
different  than  the  chemical  atrlpped  aircraft  produced  at  Hill  Air  Force 
Base . 

The  DCM  at  George  Air  Force  Base  In  California  will  be  advised  that  68-0345 
is  the  first  prototype  operational  F-4  aircraft  in  the  Air  Force  Inventory 
which  has  been  stripped  with  the  new  blasting  process.  He  will  be  requestud 
to  monitor  the  finish  on  this  aircraft  and  report  any  anomalies  during  the 
first  year  of  operation. 
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ADDITIONAL  SUPPORT  DATA 


For  th'  se  who  receive  this  report  and  are  not  aware  of  some  of  the  previous 
problems  associated  with  the  Plastic  Bead  Blasting,  the  following  is  submitted: 

The  aluminum  surfaces  of  aircraft  are  coated  with  two  vastly  different 
materials:  ALCLAD  and  ANODIZE. 

"ALCLAD"  Is  the  phy-sical  coating  of  the  mother  substrate  with  pure 
aluminum  which  is  from  1  1/2  to  5  percent  of  the  thickness  of  the  mother 

metal.  This  adds  weight  to  the  mother  metal  but  does  not  provide  any 

additional  strength.  An  example,  for  a  finish  given  thickness,  such  as 
,032,  the  thickness  of  the  mother  metal  would  be  .026  with  .003  pure  alumi¬ 
num  on  each  aide  to  make  up  the  tq,tal  of  .032.  The  pure  aluminum  provides  a 

cathodic  coating  to  protect  the  mother  metal  from  the  products  of  corrosion, 

"ANODIZE"  Is  an  electroletic  coating  applied  to  the  outer  surface  of  the 
aluminum  only,  and  which  produces  a  hard  coating  and  Isolates  the  aluminum 
from  the  products  of  corrosion.  It  adds  no  appreciable  weight  to  the  mother 
metal  and  somewhat  increases  the  strength  of  the  mother  metal  by  increasing 
the  hardness  of  the  outer  surface. 

When  either  of  these  two  finishes  are  damaged  or  the  surface  is  going  to  be 
painted,  the  standard  process  of  Phoaphorlzing  (brightening),  desmutting  and 
finally  conversion  coating  (alodlne)  la  performed  to  ensure  an  adequate  bond 
surface  for  paint. 

The  original  objections  voiced  against  the  blasting  process  was  that  the 
blasting  would  make  the  "ALCLAD"  surface  extremely  rough  and  therefore  would 
not  produce  an  operational  or  acceptable  finish.  The  follow-on  testing 
program  established  that  the  12/16  plastic  media  originally  used  was  too 
rough,  and  the  final  test  showed  that  the  30/40  media  produced  an  exceptional 
finish  which  actually  provided  a  better  surface  for  the  paint  to  stick  to. 

All  production  F-4  blasting  will  specify  the  30/40  material  to  ensure  the 
surface  finish  is  acceptable. 
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PLASTIC  MATERIAL  BLASTING-  PMB 


INTERIM  REPORT  ON 


STRIPPING  PAINT  FROM  THE  SECOND  F-4E  PROTOTYPE  AT  HILL  AFB,  UTAH 

20  May  1985 


PREPARED  AND  SUBMITTED  ON  20  MAY  1985 

BY 


ROBERT  A.  ROBERTS 
00-ALC/MABEB 

HILL  AIR  FORCF  BASE,  UTAH 
84056-5149 


AUTOVON  458-3534/2042 
COMMERCIAL  (801)  777-3534 


NOTE: 

THF  PFMOVAI,  OF  PAINT  FROM  THE  SECOND  PROTOTYPE  F-4E  AIRCRAFT  IS  PART  OF  THE 
THIRD  AND  FINAL  STAGE  OF  THE  "PRODUCTIVTTY-RELIABILITY-AVATLABILTTY- 
MATNTAIVARILITY  (PRAM)  PROJECT  NUMBER  00-143. 
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Tpst  Rf^i^ort  : 

TITl.F 

Paint  Ketnoval  From  K-4F  Aircraft  Using  The  Plastic  Materia]  Blasting  (PMB) 
Process 

AIRCRAFT  PROCF.SFFi) 

F-AF  Ferial  Number  6B-()4A8,  Destinnlion  after  PDM  -  St  Louis  ANG 
PFRPnSE 

The  purpose  of  this  second  test  was  to  verify  the  PMB  process  in  the  newly 
constructed  blast  booth  designed  specifically  for  this  procedure. 

a.  To  determine  the  adequacy  of  the  equipment. 

b.  To  record  the  paint  removal  rates  using  five  blast  hoses. 

c.  To  establish  the  best  nozzle  pressure  for  paint  removal. 

d.  To  verify  the  use  of  specially  designed  mechanical  plugging  devices. 

e.  To  verify  the  use  of  the  "Blastmobile"  for  blasting  the  belly. 

f.  To  validate  and  verify  the  facility. 

FACTl.lTV 

The  new  blast  booth  is  identified  as  Building  223,  located  adjacent  to  the 
southeast  corner  of  Building  220  in  the  Maintenance  Directorate  (east  area 
of  Pill  AFB) .  Dual  occupancy  was  granted  by  the  contractor  prior  to  actual 
scheduled  completion  date  (5  June  19fl5)  ao  that  this  test  could  be  performed, 
and  to  provide  time  for  any  required  modification  to  the  blast  booth. 

FOUIPMFNT 

The  blast  booth  is  a  complete  entity.  It  is  65  feet  wide  by  75  feet  long 
and  is  20  1/2  feet  high  to  the  drop  celling.  The  booth  has  a  complete 
wall-to-wall  floor  recovery  system  which  operates  on  the  pneumatlc/vacuum 
princloal .  The  floor  contains  88  each  2x6  inch  steel  tubes  with  deflector 
plates  which  guide  the  spent  plastic  media  to  over  6700  holes  for  moving  the 
plastic  material  through  the  tubes  to  the  classification  system.  The 
classification  system  consists  of  two  vibrating  screens  which  mechanically 
reporate  the  reusable  plastic  media  from  the  dust.  The  plastic  hopper  is 
capable  of  storing  6,000  pounds  and  Is  located  directlv  over  the  five  Faull 
6  Grli  ,  lri  seven  cubic  ft  blast  machines,  each  with  a  75  foot  hose  and  1/2 
Inoli  blast  nozzle.  The  dual  air  system  moves  the  air  from  the  celling  to 
the  floor  through  registers.  All  air  is  returned  through  the  floor  to  the 
booth  through  two  dust  collectors.  The  mechanical  plastic  material  classi¬ 
fication  system  c.nn  handle  up  to  1500  pounds  of  plastic  material/dust  per 
hour  for  complete  recovery  und  reuse  of  the  blasting  material. 

FOTF:  For  the  purpose  of  this  test,  two  nozzl's  were  set  at  30  PSI  and  the 
other  three  were  sot  at  AO  PSI.  Tfie  purpose  of  this  is  to  obtain  paint 
removal  rates  at  the  two  different  pressures  and  define  the  best  nozzle 
blartloj,  pressure.  The  Work  Gontml  Document  (WCD)  (AF  Form  95^)  describes 
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rhr  areas  which  were  blasted  with  the  different  pressures  -  the  amended 
version  of  this  WCD  is  submitted  as  Attachment  to  this  report.  The 
updated  version  is  Attachment  (to  be  used  on  the  next  aircraft). 

PhRSON-KFI, 

F.iuhr  personnel  were  designated  for  the  blasting  operation.  Five  of  these 
people  were  provided  by  the  Aircraft  Division  production  aircraft  stripping 
shop  (MARPSF) ,  two  having  previous  aircraft  blasting  training  and  the  other 
three  minimal  training.  This  provided  one  person  on  each  of  the  five  htrses 
at  all  times.  Two  Master  Sergeant  from  TAG  and  AFRFS  volunteered  their 
services  for  this  test  program  and  acted  as  relief  blasters.  Neither  of 
these  two  people  had  any  previous  blasting  experience.  The  eighth  person 
was  this  writer.  One  additional  person  from  00-ALC /MMSRA ,  assisted  in  the 
operation  by  moving  hoses  and  helping  the  blasters  In  general. 

AIRCRAFT  SELECTION 

The  aircraft  selected  by  00-ALC/MMSRA  was  scheduled  to  be  transferred  to  the 
St.  Louis  ANC  (where  the  first  blasted  aircraft  is  now  located),  F-4E 
Serial  Number  68-0448  had  the  original  koropon  epoxy  undercoat  and  had  11 
coats  of  top-coat  paint  consisting  of  epoxy,  lacquer,  acrylic  and  polyure¬ 
thane  types  of  paint.  This  was  the  first  stripping  action  for  this  aircraft 
since  the  original  paint  .1ob  in  1968.  The  paint  was  peeling,  flaking  and 
chaulklng  and  the  top  four  coats  had  been  oversprayed  in  the  field  without 
the  application  of  primer  between  the  topcoats.  This  was  a  prime  example  of 
the  type  and  condition  of  the  paint  systems  existing  in  the  field.  It  was  a 
very  difficult  aircraft  to  strip  because  of  the  koropon  epoxy  primer. 

AIRCRAFT  PREPARATION 

The  aircraft  was  delivered  directly  to  Building  223  from  the  disassembly 
operation.  In  order  to  eliminate  the  possibility  of  water  contamination  in 
the  Mast  booth,  it  was  not  washed  before  stripping.  The  major  components 
were  removed  and  forwarded  to  the  cleaning  facility  (Bldg  220)  for  washing 
prior  to  routing  for  blast  stripping.  The  aircraft  was  placed  on  four  jacks 
with  a  jack  and  keel  adaptor  under  the  keel.  Pole  jacks  were  used  to  hold 
th  aux-air  doors  in  the  up  position.  The  aircraft  was  raised  to  a  nominal 
height  of  six  foot  six  Inches  to  the  underside  of  the  wing,,  The  landing 
gear  was  not  retracted  and  the  speed  brakes  were  removed  because  the  DMM 
reque.sted  that  the  landing  gear  wells  and  the  speed  brake  wells  be  .stripped 
as  parr  of  the  exterior  of  the  aircraft.  The  canopy  and  all  major  access 
holes  were  sealed  '.'1th  the  special  plugs/covers  designed  for  that  purpose. 
3M55‘)  blasting  tape  was  used  to  protect  all  areas  where  special  plugs  were 
not  practical,  and  to  cover  the  formation  light  lens.  All  drain  holes  were 
plugged  with  "wood  golf  tees"  or  plastic  cap  plugs  as  required.  The  radome 
and  the  aft  access  to  the  engine  bays  were  covered  with  barrier  paper  with 
3M  blasting  tape  and  duct  tape.  The  canopies  were  opened  and  the  cockpit 
area  was  draped  with  placnic  film  held  in  place  with  duct  tape. 

PERSONNEL  PROTECTION  EOllTPMENT 

All  personnel  performing  the  blasting  operation  wore  esr  plugs,  paper 
coveralls,  work  gloves  and  breathing  air  hoods.  Personnel  not  involved  with 
the  blasting  operation  wore  paper  coveralls,  paper  hoods,  goggles  and  dust 
masks.  Visitors  were  required  to  view  the  operation  from  the  observation 
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hootli.  After  Ivirrh,  the  blast  personnel  were  Issued  cloth  coveralls  because 
the  paper  coveralls  were  petting  ragged  as  a  result  of  the  plastic 

bourcehnck  off  the  aircraft  surface. 

BT.ASTINT  OPERATION 

The  blasting  operation,  as  defined  In  the  attached  AFLC  959  (Atch  /' I )  V.’orV 
Control  Document,  was  followed  for  the  paint  removal  process.  The  two  hoses 
on  the  right  side  of  the  blast  booth  (numbers  1  and  ?)  were  regulated  at  40 
PSI  nozzle  pressure,  as  well  as  hose  (-3  which  was  used  to  blast  the  belly. 
Hoses  numbers  4  and  5  were  set  at  30  PSI.  This  pressure  was  maintained 
throughout  the  blasting  process.  The  difference  in  the  removal  rates  was 

noted  when  the  personnel  stopped  for  lunch.  The  upper  right  side  of  the 

aircraft  was  completely  stripped  while  the  left  side  had  a  portion  of  the 
fuselage  and  the  wing  which  were  still  covered  with  paint  (approximately 
souare  feet).  Approximately  two  thirds  of  the  belly  was  stripped.  The 
operation  had  started  at  0815  with  the  lunch  break  starting,  at  1045  hours. 
The  reason  for  the  early  lunch  break  was  a  problem  associated  with  the 

Installed  classifier  vibrators  which  required  90  PST  air  for  operation,  btit 
due  to  the  use  of  the  fifth  hose,  were  only  received  40  PSI  and  therefore 
not  operating  correctly.  This  unforseen  malfunction  of  the  vibrators  caused 
an  overload  condition  within  the  classifier  which  caused  the  rotary  valves 
to  jam  with  plastic  media  and  caused  the  recovery  system  to  become  Inoperable. 
The  classifier  was  m.anually  unloaded  and  the  plastic  media  was  transferred 
directly  into  the  hoppers  without  being  cleaned.  This  uncleancd  plastic 
media  cause  a  dusty  condition  during  the  blasting  operation.  This  emergency 
media  transfer  operation  was  repeated  throughout  the  blasting  period  (until 
1515  hours)  when  the  aircraft  was  completed.  It  was  discovered  that  the 
problem  was  caused  by  a  lacV.  in  communication  with  the  painting  personnel  in 
the  adjoining  building  (Bldg  220)  as  follows:  A  backup  air  supply  is 
connected  to  the  blast  booth  from  Building  220  to  provide  air  supply  in  the 
event  that  a  malfunction  existed  with  the  blast  booth  compressor.  This 
hackuo  air  system  became  operable  with  the  use  of  the  fifth  blast  hose  a.nd 
caused  an  air  pressure  drop  in  the  air  supplv  for  aircraft  painting.  When 
this  happened,  the  painting  personnel  did  not  have  enough  air  pressure  for 
painting  and  shut  off  the  Innerconnect  air  to  the  blast  booth.  The  result 
was  the  drop  in  a.’r  pressure  as  described  above.  The  obvious  solution  Is  to 
operate  the  blast  booth  with  four  hoses  the  way  It  was  originally  designed 
and  maintain  the  fifth  hose  as  a  system  backup.  Even  with  this  major 

problem,  the  aircraft  was  stripped  in  a  tota]  of  25.4  man  hours  or  less  than 
one  flow  shift.  An  additional  problem  was  noted  with  the  recovery  system  in 
the  blast  booth  floor.  It  was  discovered  that  the  paint  w’as  coming  off  the 
aircraft  in  large  flakes  due  to  the  lack  of  primer  between  coats.  These 
flakes  were  sliding  between  the  floor  trash  screens  and  the  guides  and 
closing  the  media  recovery  access  holes.  The  last  problem  identified  with 
the  booth  was  the  turbulent  air  flow  caused  by  the  blast  hoses  disturbing 
the  down-draft  air  flow,  and  the  dust  clinging  to  the  walls. 

PROR1.EK8  -  DEEICIEKCIES  -  FINDINGS  -  RECOMMENDATION 

The  untrained  personnel  again  proved  that  an  actual  aircraft  blast  operation 
was  not  the  place  to  learn  the  process.  These  people  blasted  on  the  fiber¬ 
glass  antennas  too  long  and  caused  Irrepalrable  damage.  They  also  damaged 
the  formation  lights  (flbergla*  ;)  and  they  took  longer  to  remove  the  paint 
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froTTi  the  samp  surfaces  as  the  experienced  blasters.  A  precision  plastic 
blaster  must  be  familiar  with  the  aircraft  and  the  varied  surfaces  before 
actual  blasting  Is  allowed. 

The  only  problem  associated  with  the  blast  equipment  was  an  obstruction  In 
the  number  2  hose  nozzle.  This  was  a  result  of  the  last-minute  modifications 
to  the  storage  hopper.  A  special  trash  screen  will  be  Installed  over  the 
outlet  of  both  rotary  valves  to  prevent  reoccurances  of  this  problem. 

The  difference  In  paint  removal  rates  between  the  30  and  AO  PSI  settings 
proved  that  all  of  the  machines  should  be  operated  at  AO  PSI.  The  lower 
pressure  also  made  it  necessary  to  get  closer  to  the  surface  to  remove 
paint.  In  many  cases,  this  was  not  practical  because  of  the  etand-off 
distances  that  were  required  In  specific  areas  which  could  not  be  reached 
without  providing  additional  maintenance  atands. 

In  general ,  the  mechanical  plugs  were  aatlsfactory.  Several  of  the  plugs 
were  not  Installed  correctly  due  to  Inexperienced  personnel.  Some  of  the 
plugs  were  not  neceBsary  because  we  found  that  by  removing  an  access  plate, 
we  could  clean  the  area  quicker  than  It  took  to  plug  the  access  holes  Into 
that  area.  We  also  found  that  most  of  the  areas  that  gave  us  problems  were 
areas  In  which  the  access  covers  were  removed  during  normal  PDM.  The  next 
test  aircraft  will  have  special  procedures  written  to  remove  these  access 
covers  during  the  disassembly  operation  and  have  them  temporarily  replaced 
with  four  screws/bolts  to  provide  easy  access  for  the  post  cleaning  operation, 
Additional  covers  are  being  fabricated  to  protect  areas  which  were  draped 
with  barrier  paper  and  some  of  the  plugs  are  being  modified  so  that  they 

work  more  efficiently.  The  plus  or  this  one  Is  that  all  of  the  cavities 

under  these  access  plates  would  be  washed  with  soep  and  water  as  part  of  the 
final  wash  operation,  making  the  aircraft  cleaner  and  elinlnatlng  the  use  of 
much  of  the  1,1.1  Trichloroethane  during  the  PDM  cleaning  process. 

The  "Bl aptmobile" ,  the  unit  which  was  designed  to  provide  the  right  altitude 
for  Masting  the  belly  of  the.  aircraft  -  with  wheels  so  that  the  person 
hlaptlng  could  move  about  with  ease,  was  a  basic  failure.  The  "Colt" 
reclining  automotive  seat  was  the  right  dletanee  from  the  surface  to  he 
hlastfcl  with  the  reclining  adjustment  made  It  perfect  for  the  Job  but  that 

is  where  the  good  parts  end.  The  unit  was  too  long,  the  swivel  wheel  In  the 

front  would  not  turn,  the  non-swlvel  wheels  In  the  back  Tjere  a  mlatake,  and 
the  person  using  the  unit  (myself)  spent  more  time  dragging  it  sidewards 
than  It  was  worth.  A  complete  design  change  has  been  suggested  which  should 
make  It  totally  usable  for  the  next  test  aircraft.  The  major  design  changes 
suggested  Is  the  Installation  of  special  non-dlrecClonal  ball  wheels  and 
shortening  the  front  extension. 

The  Validation  &  Verification  (V&V)  of  the  facility  had  to  be  postponed  and 
will  be  performed  during  the  next  test  aircraft  because  of  the  problems 
associated  with  air,  recovery,  and  classification  of  the  booth.  Theae  major 
changes  and  additions  should  make  the  facility  meet  the  requirements  as 
specified  in  the  Statement  of  Work  (SOW).  In  addition,  a  fund  citation  has 
been  provided  to  add  a  staging  area  (cover)  for  small  parts  directly  soiith 
of  the  small  parts  receiving  door.  This  will  allow  an  area  large  enough  for 
drying  and  gor  .  'il  decontaminating  parte  prior  to  blasting  so  that  water  and 
snow  is  not  brought  into  the  facility  during  inclement  weather. 
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Th»>  rur}»orv  time  studv  performed  by  the  EnRineerinp  Time  and  Motion  people 
la  Attachment  3  to  thin  report.  Thla  study  Is  provided  to  show  what  can  he 
done  with  the  use  of  five  hoses  with  one  half  Inch  nozzles  and  enouRh  people 
to  perform  a  continuous  blasting  operation  -  and  having  enough  stnndbv 
people  to  disregard  breaks  and  rest  time  for  operating  personnel.  The  mnior 
intent  of  this  test  was  to  check  the  facility  output  to  the  maxlmuTr  on  a 
continuous  run  basis,  not  to  establish  a  speed  run.  These  times  will  not  be 
used  as  the  official  time  until  a  total  of  five  F-4  aircraft  have  been 
stripped  and  timed.  The  average  of  these  five  operations  will  be  used  for 
the  final  Engineered  Time  Standard.  The  CYBER  document  will  not  be  changed 
until  this  has  been  accomplished.  Additional  time  was  expended  after  the 
washing  operation  which  is  not  listed  on  the  time  study  because  it  was 
catagorlzed  as  "inspection  time /post  cleaning".  The  present  proposal  is  to 
establish  a  "Post  Cleaning  Operation"  after  the  blasting  has  been  completed 
to  remove  the  access  covers  and  blow  the  plastic  media  out  of  the  cavities 
prior  to  the  washing  operation.  The  first  run  at  this  proved  to  be  very 
successful  with  a  comparison  between  this  aircraft  and  the  first  prototype. 
The  amount  of  plastic  found  In  this  second  prototype  was  less  than  a  tenth 
of  what  was  left  In  the  first  aircraft. 

We  did  discover  that  a  "Hose  Handler"  person  Is  required  to  provide  help, 
aide  and  assistance  to  the  blasting  personnel  in  handling  the  awkward  and 
heavy  blast  hoses,  especially  when  the  blast  operator  is  working  the  top  of 
the  fuselage  and  trying  to  drag  the  blast  hose  at  the  same  time. 

There  should  be  an  Increase  in  the  blasting  time  for  the  next  aircraft 
because  of  the  reduction  to  four  hoses,  the  inclusion  of  the  hose  handler, 
and  performing  the  operation  at  a  nominal  rate;  (allowing  breaks,  etc)  at 
the  same  time,  with  the  removal  of  the  access  plates,  we  expect  to  see  a 
reduction  in  the  cleaning  time.  The  overall  time,  therefore  should  be 
somewhat  the  same.  We  still  believe  that  it  will  be  possible  to  plug  and 
blast  strip  an  aircraft  the  size  of  the  F-4  in  one  shift  and  perform  the 
post  cleaning  and  washing  operation  the  second  shift,  maintaining  the 
original  estimates  of  producing  a  complete  aircraft  In  one  flow  day. 

The  barrier  paper  and  blast  tape  on  the  aft  engine  bay  doors  will  be  replaced 
with  the  m.nrufncturc  of  a  set  of  metal  plugs.  Metal  covers  (6)  will  be  used 
to  cover  the  formation  lights  Instead  of  using  blast  tape  which  is  a  time 
consuming  operation  and  does  not  provide  the  necessarv  edge  protection. 

The  air  problem  with  the  vibrators  will  be  solved  by  rerouting  the  air  lines 
and  providing  dedicated  air  to  the  vibrators.  The  vibrators  have  also  been 
increased  In  size  and  capacity  to  operate  at  their  designed  mid-range 
instead  of  a  continuous  maximum  output. 

The  problem  associated  with  the  recovery  floor  trash  screens  has  been  solved 
with  the  Installation  of  a  new  trash  screen  with  a  six  inch  overlap  between 
each  screen.  This  will  prevent  entry  of  the  paint  chips  because  it  has 
seeled  all  of  the  access  boles. 

Several  access  plates  (101,  102,  103  for  example)  will  be  removed  during  the 
disassemblv  operation,  and  re'^.istalled  with  a  minimum  number  of  screws. 
These  plnfee  will  be  removed  during  the  post  denning  operation  to  remove 
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the  ingresR  of  plastic  media  In  areas  which  cannot  be  sealed.  These  same 
areas  will  be  washed  with  soap  and  hot  water  during  the  washing  operation. 
Each  of  these  areas  will  be  Identified  in  a  959  Work  Control  Document  for 
the  disassembly  operation  for  the  next  test  aircraft. 

Several  anti-static  compounds  have  been  tried  on  the  walls  along  with 
different  types  of  wax.  To  date,  it  appears  that  the  new  "Turtle  Clear  Wax" 
does  the  best  job  in  keeping  the  dust  from  sticking  on  the  walls.  A  blow¬ 
down  operation  will  be  identified  after  each  aircraft  stripped  in  the  blast 
booth  to  prevent  dust  buildup.  The  wax  on  the  walls  makes  it  easier  to 
remove  the  dust  with  an  air  nozzle.  This  problem  will  be  worked  throughout 
the  five  aircraft  teat  program  until  it  is  solved. 

Special  air  diverters  are  being  Installed  to  help  solve  the  air  flow  problem. 
An  additional  axiel  flow  fan  will  be  used  to  bring  fresh  air  into  the  booth 
and  to  Increase  the  air  flow  to  remove  airborne  dust.  When  the  air  flow 
problem  is  solved,  BIO  will  be  requested  to  make  a  flow  study  to  verify  that 
the  booth  meets  the  OSHA/AFOSH  requirements  for  air  flow  for  this  type  of 
blast  operation. 

In  accordance,  with  the  Bureau  of  Mines  exploslbllity  study  of  20  March  1985, 
the  study  specified  that  a  64  mesh  screen  be  uaed  to  remove  the  fines  which 
were  within  the  explosive  index.  In  order  to  exceed  this  requirement,  the 
classifier  has  been  equipped  with  a  50  mesh  screen  for  plastic  media/dust 
separation . 

The  3M555  blast  tape  proved  to  be  ineffective  for  providing  the  edge  protec¬ 
tion  reaulred  for  fiberglass.  3M  has  responded  with  a  new  blast  tape 
product  which  has  a  better  adhesive  and  has  a  thicker  core.  The  new  material 
will  be  used  on  the  next  test  aircraft. 

During  the  blast  operation,  the  untrained  personnel  destroyed  several  of  the 
radoms  antennas  due  to  over  blasting.  All  of  the  antennas  will  he  protected 
with  blast  tape  on  the  next  test  aircraft  and  blasted  with  the  whip  hose  and 
small  nozzle  after  the  aircraft  has  been  completed.  This  should  eliminate 
this  problem. 

The  wood  golf  tees  and  plastic  plugs  were  not  as;  successful  as  anticipated. 
The  blast  effi?ct  eroded  and  weakened  the  golf  tees  to  the  extent  where  they 
were  easily  broken  during  removal.  The  plastic  cap  plugs  flangs  area  eroded 
off  which  made  them  very  difficult  to  remove.  The  next  test  will  use 
plastic  golf  tees  and  the  cap  plugs  will  he  filled  with  sealant  and  allowed 
to  cure  before  use. 

The  fiberglass  canopy  covers  worked  very  well.  The  cockpit  was  draped  with 
plastic  sheeting  which  kept  the  plastic  out  of  the  cockpit.  The  only 
ingress  problem  wan  through  the  canopy  hinge  areas.  These  sraas  will  be 
sealed  on  the  next  aircraft  with  RTV  sealant. 

The  aluminum  maintenance  stands  designed  and  fabricated  for  the  blast 
operation,  provided  access  to  all  upper  areas  of  the  aircraft  except  the 
painted  area  above  the  aft  fuselage  section.  A  possible  solution  is  the 
installation  of  a  step  platform  within  the  stand  in  this  area.  Design 
action  will  be  initiated. 
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SUMMARY 

The  production  of  the  second  F-4  prototype  proved  that  the  blast  booth  and 
associated  equipment  Is  capable  of  stripping  a  complete  aircraft  In  a  single 
shift,  and  that  the  basic  design  of  the  recovery  and  classification  systems 
will  meet  the  requirements  of  the  Statement  of  Work.  The  Work  Control 
Document  (AFLC  Form  959)  has  been  Improved  with  each  test  blasting  of  an 
aircraft  and  will  soon  be  ready  for  submittal  to  00-ALC/MMSRA  for  inclusion 
to  TO  lF-4r-3-I-6.  The  booth  will  he  turned  over  to  the  production  facilltv 
as  soon  as  the  final  test  aircraft  Is  completed  and  the  blast  booth  is 
verified  as  a  safe  facility  bv  the  Fire  Dept  (DEF) ,  Safety  (SEC)  and  Blo-Med 
(SGB) . 
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AMENDMENT  TO  ATTACHED  INTERIM  REPORT  ON  BLAST  STRIPPING  SEODND  F-4  AIRCRAFT 


1.  ON  5  JUNE  1985,  THE  THIRD  F-4  AIRCRAFT  WAS  BLAST  STRIPPED.  THIS  WAS  F-4G 
SERIAL  NUMBER  69-7587,  THE  FIRST  P-4G  FROM  UBAFE,  BY  DIRECT  REQUEST  FROM 
THE  USAFE  QQt-MANDER,  GENERAL  CURTIS. 

2.  USING  INFORMATION  GAINED  FROM  THE  SECOND  AIRCRAFT,  ACCESS  PLATES,  DOORS 
AND  dONIROL  SURFACES  WHICH  CONTAINED  lARGE  AMOUNTS  OF  BLAST  MEDIA  AFTER 
THAT  BIAST  STRIPPING  CFERATION,  WERE  REMOVED  ON  THIS  AIRCRAFT  PRIOR  TO  THE 
BLASTING  PROCESS.  THIS  PROVED  TD  BE  VERY  SUOCESSEUL  BECAUSE  IT  PROVIDED 
ACCESS  TD  ALL  OF  THE  PRCSLEM  AREAS  AND  MADE  IT  EASY  TO  CLEAN  THE  CONTROL 
SURFACES  (AIIERONS,  FLAPS  AND  RUDDER)  AFTER  THEY  WERE  STRIPPED.  THE  TOTAL 
BLASTING  OPERATION,  INCLUDING  THE  03MPONENT  PARTS,  TOOK  APPROXIMATELY  25 
HOURS  TO  REMOVE  ALL  OF  THE  PAINT.  AN  ADDITIONAL  SHIFT,  USING  3  PEOPLE  WS 
ALLOWED  TD  PLUG  AND  SEAL  THE  AIRCRAFT,  AND  ANOTHER  SHIFT  WAS  ALLOWED  TD 
BLOW  DOWN  THE  ENTRAPPED  PLASTIC  MEDIA  AND  PERFORM  THE  SOAP  WASHING 
OPERATION.  IT  WAS  THE  CONCENSUS  OF  THE  PEOPLE  PERFORMING  THE  TASK  THAT 
THESE  TIMES  WOULD  IMPROVE  WITH  THE  TRAINING  CURVE. 


3.  WITH  THE  REJCEIPT  OF  THE  HO-AFIC  APPROVAL  TD  PLASTIC  BLAST  STRIP  ALL  F-4 
AIRCRAFT  AT  THE  DEPOT,  00-ALC/^RA  IS  IN  THE  PROCESS  OF  PROVIDING  THE 
NECESSARY  TECH  DATA  TD  MEET  THE  FACTLITY  TURN-CVIR  SO  THAT  THE  AIRCRAFT 
DIVISION  CAN  START  PRODUCTION  BLASTING  IMMEDIATELY  AFTER  THE  BLAST  BOOTH 
HAS  BEEN  TRANSFEPJED  TD  THE  AIRCRAFT  DIVISION.  THE  "CYBER"  DOCUMENTS  WILL 
CONTAIN  A  COMPLETE  DETAILED  PROCEDURE  FDR  ALL  M3S  P-4  AIRCRAFT. 

4.  SEV  AL  MODIFICATIONS  HAVE  BEEN  ACCOMPLISHED  ON  THE  BIAST  BOOTH  TD 
IMPROVE  CR  ELIMINATE  THE  PROBLEMS  OUTLINED  IN  THE  SBO^  INTERIM  REPORT 
DOCUMENT.  THE  RECOVERY  SYSTEM  HAS  BEEN  EXPANDED  AND  AN  ADDITIONAL  DUST 
ELIMINATION  SYSTEM  HAS  BEEN  INSTALLED.  ZN-EROCESS  TESTS  HAVE  INDICATED  THAT 
THE  SYSTEM  WILL  MEET  THE  REQUIREMENTS  OF  THE  STATEMB4T  GF  WORK.  THE  FINAL 
TEST  ON  THE  RF-4  SHOULD  VALIDATE  THE  OPERATIONAL  PARAMETERS  OF  THE  BLAST 
BOOTH. 

5.  A  FINAL  REPCRT  WILL  BE  INITIATED  AFTER  OOMPIETTON  OF  THE  RP  AIRCRAFT  TD 
PROVIDE  ALL  INTERESTED  PERSONS  WITH  ENOUOi  DETIAILED  INPCFMATTON  TD  START 
THE  PLASTIC  MATERIAL  BLASTING  OPERATION  AT  THEIR  OWN  FACILITTES.  POINT  OF 
CONTACT  FDR  COPIES  OP  THIS  REPCRT  WILL  BE  00-ALC/tlABEB,  HILL  AFB,  UT  84056- 
5149,  AUTO-WN  458-3534/BOB  ROTERTS. 


Robert  L  Roberts 


I 


AV-4SI- 2042 
I0IT77-3S34 


fttftBm  Maaifti 
l^lailic  Itad  llaitiai 
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Figure  4>1  F -4  aircraft  plastic  media  stripping  completed.  The  anodized 
aluminum  looks  new.  The  aircraft  paint  included  original  primer  coats. 


Figure  4-2 .  F— 4  aircraft  stripped  by  conventional  solvent  methods.  Note 
the  difference  in  surface  appearance.  The  shiny  aluminum  indicates  the  an- 
nodized  aluminum  surface  was  damaged  when  paint  was  scraped  off.  Also 
note  the  brownish  areas  where  the  paint  remains.  This  aircraft  will  be  re¬ 
taped  and  stripped  again. 
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Figure  4-9.  F-4  aircraft  component  stripping  completed. 


Figure  4-10.  aircraft  plastic  media  stripping  completed.  First  full- 
scale  test  of  system  required  five  workers  approximately  4  online  hours  to 
completely  strip  the  aircraft. 
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PLASTIC  MATERIAL  BLASTING 

STRIPPING  PAINT  FROM  THE  THIRD  F-4  AIRCRAFT,  THE  FIRST  RF  SERIES 
AT  HILL  AIR  FORCE  BASE,  UT 
3  JULY  1985 


PREPARED  AND  SUBMITTED  ON  17  JULY  1985 
BY 


ROBERT  A.  ROBERTS 
00-ALC/MABEB 

HILL  AIR  FORCE  BASE,  UTAH 
84056-5149 


AUTOVON  ^58-3534/2042 
COMMERCIAL  (801)  777-3534 


NOTE: 

THE  REMOVAL  OF  PAINT  FROM  THE  FINAL  F-4  PROTOTYPE  IS  PART  OF  THE  THIRD  AND  FINAL 
STAGE  OF  THE  "PRODUCTIVITY-RELIABILIIY-AVAILABILITY-MAINTAINABILITY  (PRAM) 
PROJECT  NUMBER  00-143. 
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Test  Report: 


TITLE: 

Paint  Removal  from  RF-4  Aircraft  Using  the  Plastic  Material  Blasting  (PMB) 
process. 

AIRCRAFT  PROCESSED: 

RF-4  Serial  NumVer  64-1069 

PURPOSE: 

The  purpose  of  this  test  was  to  verify  the  PMB  process  ''n  the  newly  constructed 
PMB  blast  booth  designed  specifically  for  this  procedure: 

a.  To  determine  the  adequacy  of  the  modified  equipment. 

b .  To  determine  the  adequacy  and  fit  of  the  special  plugs  required  to 
prevent  ingress  of  the  plastic  media,  and  to  protect  special  camera  windows. 

c.  To  verify  the  use  of  the  modified  "Blastmobllo"  with  the  modified 
swivel  wheels. 

d.  To  validate  and  verify  the  blast  booth. 


FACILITY: 

The  new  blast  booth.  Identified  as  Building  223  Is  now  In  the  third 
nodlflcatlon/change  for  air  flow  and  dust  control.  Special  exhaust  vents  were 
installed  in  the  ceiling  (6  places)  to  create  an  air  flow  for  dust  control. 
This  modification  was  not  as  successful  as  desired  and  did  not  control  the  eddy 
currents  and  air  flow  patterns  within  the  blast  booth. 

EQUIPMENT: 

The  low-pressure  air  flow  system  was  not  in  operation  for  this  test.  A  phasing 
problem  generated  in  the  wiring  to  the  motor,  and  tha  motor  burned  out.  The 
contractor  attempted  to  change  the  motor,  but  was  unable  to  procuie  a 
replacement  unit  with  the  same  base  mounting  features.  The  entire  aircraft  was 
therefore  blasted  without  the  use  of  the  dust  control  or  low  pressure  air  flow 
system.  The  special  vents  which  were  installed  in  the  major  air  recovery  system 
was  classified  as  a  success.  The  next  test  operation  will  verify  the  use  of 
both  of  these  systems  working  together  to  provide  a  basic  dust-frse  working  area 
wit',  in  the  blast  booth. 

The  Blastmoblle  did  not  work  aa  expected.  The  tread  on  the  four  swivel  wheels 
was  not  wide  enough  to  operate  as  required  over  the  floor  grate.  The 
blastmoblle  is  now  undergoing  a  modification  which  will  provide  a  special  non- 
dlrectional  ball  wheel  which  will  satisfy  the  requirement.  This  will  be  tested 
during  the  nexu  test  phase. 

Number  five  blast  pot  did  not  operate  due  to  a  malfunction  in  the  "spear  valve" 
area.  It  was  found  that  the  valve  was  not  seating  correctly  and  therefore  was 
not  providing  an  air-tight  seal  during  operation.  Aciloi.  is  being  taken  to 
correct  this  seating  problem  with  the  pot  manufacturer. 
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The  air  compressor  stopped  operating  during  the  last  four  hours  of  the  test. 
This  was  caused  by  an  excessive  build-up  of  dust  on  the  compressor  filter  which 
had  occurred  before  the  new  compressor  air  inlet  had  been  installed  within  the 
comprecsor  room.  A  standard  cleaning  operation  on  a  daily  basis  will  prevent 
this  from  happening  again,,  (lesson  learnedi) 

MATER I  Alt 

The  use  rate  of  the  plastic  blasting  material  has  not  been  determined  to  date. 
After  blasting  a  6  x  6  truck  for  the  Air  National  Guard  in  Salt  Lake  Cltyi  (in 
45  minutes),  all  of  the  components  parts  from  64-1069  and  the  complete  aircraft, 
the  main  hopper  was  half  full.  This  was  the  highest  use  rate  to  date  with  no 
concrete  explanation.  The  next  test  will  be  made  with  the  blast  madia  in  the 
20/40  mesh  size  in  the  "Special  Mix"  category.  The  plastic  manufacture  has 
compounded  this  special  mixture  at  the  request  of  Republic  Air  Lines,  as  a 
result  of  a  teat  performed  at  their  facility  which  showed  an  extended  life  cycle 
of  the  blast  media. 

PERSONNEL : 

Four  personnel  were  used  for  this  teat.  Three  of  these  were  trained  in  complete 
aircraft  blasting,  the  fourth  had  been  trained  in  component  blasting.  A  fifth 
person  was  used  in  the  blast  booth  as  a  "hose  handler"  and  general  assistant  to 
the  blasters.  An  additional  person  was  assigned  to  the  equipment  room  to  keep 
the  equipment  operating  correctly.  Thin  will  be  the  minimum  number  of  people 
required  to  perform  all  blast  operations  in  the  future. 

AIRCRAFT  PREPARATION: 

The  same  plates  were  removed  from  this  aircraft  during  the  "disassembly"  stege 
aa  were  removed  from  the  last  aircraft  tested.  These  are  the  same  plates  which 
will  be  identified  in  the  Tech  Order,  (1F-4C-3-1-6) ,  as  a  standard  operation. 
Again,  RTV  sealant  was  used  around  the  cracks  in  the  canopy,  the  RAT  door  and 
the  Flare  doors.  This  did  not  work  as  well  as  before  and  allowed  plastic  media 
to  get  into  most  areas  (except  tbe  cockpit)  we  were  trying  to  protect.  The  next 
protective  measure  will  be  the  use  of  duct  cloth  tape  cut  to  one  half  inch 
width,  which  will  make  it  necessary  to  clean  the  paint  manually  from  these  one 
half  inch  areas.  A  new  blast  tape,  manufactured  by  tbe  LARMART  Corporation,  was 
tried  and  proved  to  be  very  successful  because  the  gum  on  the  tape  was  stronger 
than  any  other  type  tested  to  date.  Further  tests  will  be  made  with  this 
product  in  the  attempt  to  find  a  blastltg  tape  which  will  perform  to  the  total 
requirements . 

PFP.SONNEL  PROTECTION  EQUIPMENT: 

Two  of  the  blast  personnel  wore  the  standard  3M  Blast  Hood  '  <r  this  operation. 
This  hood  has  a  120  degree  viewing  area  and  is  assisr  to  see  than  the  Bullard 
999  Series  hcod  provided  with  the  blast  booth.  More  of  these  units  art  on  order 
to  provide  blast  personnel  with  a  choice  of  protective  equipment. 

BLASTING  OPERATION: 

The  aft  section  of  the  engine  bays  doors  was  blasted  fivet  -  this  ie  the  area  on 
the  aircraft  which  contains  titanium.  A  small  amount  of  low-ordar  aparklng  was 
obseivod  during  this  operation.  Vlth  relatively  no  dust  in  the  blast  booth,  the 
chance  for  explosive  sparking  was  non-exlatent.  This  total  operation  waa 
performed  for  the  benefit  of  the  visiting  personnel,  therefore  the  blasting  was 
stopped  every  hours  so  that  progressive  photographs  could  be  taken  of  the 
operation.  After  four  hours,  80  percent  of  the  aircraft  was  stripped,  and  then 
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the  air  compressor  started  to  cu’:  out.  The  aircraft  was  completed  the  following 
Monday  (8  July  1985)  with  a  total  blasting  time  of  21  houra.  Lesson  learned  is 
not  to  start  a  job  like  this  before  a  four-day  holiday  and  ozpcfit  to  get  It  done 
on  time!  This  lack  in  continuity  also  created  problems  In  the  cleaning  area. 
The  aircraft  was  washed  on  "Graveyard"  shift  by  personnel  who  were  not  familiar 
with  the  additional  problems  associated  with  a  blasted  aircraft.  As  a  result, 
several  of  the  doors  which  should  have  been  removed  were  left  In  place, 
resulting  in  a  lot  of  plastic  media  being  left  in  the  aircraft  when  it  vaa 
delivered  to  the  FDM  lines. 

PROBLEMS  -  DEFICIENCIES  -  FINDINGS  -  RECOMMENDATIONS; 

Using  better  trained  people  was  an  asset  to  the  operation.  However^  we  used  all 
of  our  trained  people  on  day  shift  and  did  not  have  anyone  to  follow  the 
operation  on  swing  shift.  If  the  personnel  had  been  available,  the  aircraft 
could  easily  have  been  completed  during  the  second  shift  (after  the  screen  on 
the  compressor  had  been  identified  and  cleaned).  The  aircraft  would  have  been 
ready  for  ths  cavity  opening  operation  the  third  day  and  would  have  been 
thoroughly  cleaned  before  it  had  been  delivered  to  the  PDM  lines. 

The  installation  of  the  fifth  blast  machine/hose  proved  to  be  a  wise  daclslon. 
With  number  5  machine  out  of  operation,  the  programmed  function  was  accomplished 
with  the  installed  equipment  and  still  meet  the  estimated  aircraft  stripping 
rates. 

The  cockpit  sealing  operation,  using  the  RTV  sealant  material,  worked  very  well. 
The  advantage  of  this  material  is  that  it  cures  on  the  outside  and  tha  inside 
remains  soft  after  a  day  of  curing  -  thus  making  it  easy  to  ramove  after  ths 
blasting  is  completed.  When  the  material  is  allowed  to  rsmsln  on  ths  surface 
for  four  days,  as  was  the  case  with  this  aircraft,  removal  of  tha  curad  RTV  is 
extremely  difficult.  Lesson  learned  is  that  planning  and  programming  Is  vary 
important . 

The  Validation  and  Verification  of  the  facility  had  to  be  postponed  again 
because  of  the  low-pressure  motor  problem.  The  total  change  to  the  air  flow 
system  being  accomplished  as  a  result  of  this  last  failure  should  sllmlnste  all 
of  the  air  flow/duat  flow  problems.  This  will  be  accomplished  with  the  next 
test  blasting  with  an  F-102  Aircraft  from  the  HAFB  Heritage  Foundation.  The 
scheduled  completion  date  for  the  blast  booth  is  still  31  July  1985. 

All  of  the  problems  associated  with  plugging  vent  and  drain  holes  is  still  In  an 
on-going  test  stage  and  will  continue  until  the  minor  problems  ara  solvad. 

SUMMARY: 

This  test  proved  again  that  the  blasting  operation  is  the  next  state  of  the  art 
method  for  aircraft  paint  stripping.  The  complete  operation  Is  still  in  the  30 
hour  category  and  it  will  improve  with  time.  The  "Pre-Final"  inspection  wae 
performed  in  the  blast  booth  with  25  line  items  to  be  worked  out  before  contract 
sign-off.  These  items  are  in  the  final  stags  of  complstion  and  it  looks  like 
the  contractor  will  meet  the  31  July  1985  completion  date. 

NOTE;  The  booth  fire  suppression  aystsm  (Thermatlc  Hslon  1211)  will  bs  upgrsdsd 
to  meet  the  National  Fire  Code  and  the  complete  system  will  bn  tested  to  see  if 
It  will  pass  the  fire  code  requirements.  If  this  doss  not  work,  a  vstsr 
sprinkler  system  will  be  installed  along  with  the  hslon  syatem. 


4-39 


5.0  PRODUCTION  BENEFITS 


Memorandum  for  the  Record:  R.W.  Boubel  to  P.S.  Daley,  Evaluation  of  Dry  Vs. 
Wet  Paint  Stripping,  August  1,  1984. 

Table  5.1  Plastic  Bead  Blasting  Results 

Table  5.2  F-4  Direct  Cost  Comparison  (Projected),  Chemical  Vs.  Drystrip 

''able  5.3  AFLC  Form  117,  Economic  Evaluation  of  the  PRAM  F-4  Blast  Booth 
Project 

Transcript  of  Videotape,  Plastic  Blasting  Versus  Chemical  Paint  Removal 


5.0  PRODUCTION  BENEFITS 


The  following  page  contains  an  economic  justification  for  converting  all  DoD 
facilities  from  wet  chemical  paint  stripping  to  dry  media  paint  stripping. 

Tables  5.1  and  5.?  '■'.marize  production  and  other  benefits  identified  during 
initial  prototype  testing  of  plastic  bead  blasting  prior  to  construction  of 
the  F-4  blast  booth.  Initial  results  for  the  F-4  facility  are  presented  in 
Sections  2  and  4.  A  comprehensive  report  on  the  PRAM  project  will  be 
completed  when  the  facility  is  turned  over  from  development  to  production. 
AFLC  Form  177  (Table  5.3)  is  an  economic  evaluation  of  the  PRAM  project. 

Two  videotapes  which  compare  plastic  media  paint  stripping  to  conventional 
chemical  stripping  are  available.  The  first  videotape  was  prepared  by  DoD 
personnel  to  show  initial  results  with  plastic  media  paint  stripping  at  Ogden 
Air  Logistics  Center  and  North  Island  Naval  Air  Rework  Facility.  The  second 
videotape  was  prepared  by  the  supplier  of  the  plastic  media,  U.S.  Technology 
Corporation,  from  the  first  videotape.  Neither  Include  the  new  F-4  facility. 
Both  videotapes  were  shown  during  the  workshop.  A  transcript  of  the  second 
videotape  is  given  in  the  remainder  of  this  section  to  Illustrate  the 
production  and  environmental  benefits  of  converting  a  paint  stripping 
operation  from  chemicals  to  plastic  media. 


ITEM 

WET 

PROCESS 

DRY 

PROCESS 

MANHOURS 

3,360,000 

1,426,000 

CHEMICAL  PAINT  STRIPPER 

7,000,000  GAL 

-  0  - 

WASH  WATER 

100,000,000  GAL 

-  0  - 

DRY  WASTE 

-  0  - 

500,000  LB 

OPERATIKG  COSTS 


MANHOURS 

SUPPLIES 

WASTE  TREATMENT  COSTS 


$136,516,800 

30,960,000 

8,000,000 


$67,698,380 

4,400,000 

1,500,000 


TOTAL  OPERATING  COSTS 


$175,476,800 


$73,598,380 


OPERATING  COSTS 
SAVINGS  (WET  -  DRY) 


$101,878,420 


PLASTIC  BEAD  BLASTING  RESULTS 


(All  figures  based  or  Initial  prototype  testing.  Final  figures  will 

almost  certainly  vary.) 


ECONOMICS 


MANPOWER 

HAZARDS 

MATERIAL 

ENERGY 

POLLUTION 

PRODUCTION 

UTILITIES 

CAPABITJTY 


1/lOth  AVERAGE  TIME  REQUIRED  BY  CHEMICALS 

ELIMINATION  OF  CHEMICAL  HAZARDS  TO  WORKERS 

$585K  vs  $24K  FOR  SAME  AMOUNT  OF  WORK 

ONE  HALF  OF  PRESENT  EXPENDED  (SAVE  $300K) 

ELIMINATION  OF  SEWAGE  CONTAMINANTS  ($22K) 

INCREASE  CAPABILITY  BY  lOOZ  ON  F-4  STRIPPING 

SAVE  20K  GALLONS  OF  WATER  PER  AIRCRAFT 

SYSTEM  CAN  STRIP  MOST  SURFACES  (INCLUDING  COMPOSITES 
WITHOUT  DAMAGE  TO  SUBSTRATES) 


PRODUCTION  COMPARISONS 


END  ITEM 

CHEMICAL  TIME 

BLASTING  TIME 

SAVINGS 
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3 
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15.6  MIN 

$27. 9K 
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2 
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STABILATOR 
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74. 7K 

TOTAL  SAVINGS 

$375.8K/year 

PROTOTYPES 

P-8  PUMPER  TRUCK 

52  HRS 

5  HRS 

COLEMAN  TRACTOR 

40  HRS 

4  HRS 

F-lOO  AIRCRAFT 

300  HRS 

37  HRS 

F-4  AIRCRAFT 

341  HRS 

39  HRS 

f-4  direct  cost  COHPj 
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Transcript  of  Videof 

Plastic  Blasting  Versus  Chemical  Paint  Removal 


Source:  U.S.  Technology  Corporation 
328  Kennedy  Drive 
Putnam,  Connecticut  G6260 
Phone  (203)  928-2707 


U.S.  Plastic  and  Chemical  Corporat'on  introduces  the  plastic  media  dry 
stripping  system,  a  revolutionary  new  technique  designed  and  developed 
specifically  for  the  aircraft  maintenance  industry.  The  U.S.  system  will 
enable  the  user  to  remove  virtually  all  surface  coatings  and  build-up  from 
aircraft  components,  assemblies  and  bodies  while  greatly  reducing  if  not 
completely  eliminating  the  use  of  hazardous  chemical  cleaning  agents.  The 
U.S.  dry  stripping  system  will 

0  eliminate  most  chemical  pollutants 

0  eliminate  most  air  pollution 

0  eliminate  water  contamination 

0  reduce  personnel  exposure  to  chemical  hazards 
0  reduce  maintenance  manhours 

0  reduce  consumption  of  toxic  chemical  solvents 

0  reduce  expensive  energy  requirements,  and 
0  reduce  costly  aircraft  downtime 

Periodically,  surface  coatings  and  other  build-up  must  be  removed  from 
aircraft  during  their  normally  scheduled  repair  and  refurbishment  cycles. 
Whether  these  are  military,  commercial,  business  or  private  aircraft,  fixed 
wing  or  rotary,  all  must  be  carefully  maintained  and  constantly  inspected  for 
the  onset  of  corrosion. 

The  technique  currently  used  to  remove  most  protective  and  decorative 
coatings  from  aircraft  is  based  on  the  application  of  hazardous,  often  toxic, 
chemical  strippers.  This  method  is  expensive,  time  consuming,  and  dangerous 
to  both  man  and  the  environment.  The  use  of  chemical  sxrippers  poses 
significant  problems.  Their  use  releases  dangerous  fume*!  into  the  work  area, 
creates  !i;,zardous  work  conditions  for  personnel,  and  results  in  waste 
P'^oducts  wnich  are  difficult  and  extremely  costly  to  dispose  of. 

As  you  can  see,  chemical  stripping  is  a  labor  Intensive  operation  that 
demands  a  lot  of  hands-on  brushing,  scraping,  and  scrubbing  to  help  the 
chemicals  break  the  paint  bond  between  the  various  coatings.  Oftentimes  it 
is  a  long,  slow  process.  On  this  F-4  wingfold  for  example,  a  total  chemical 
stripping  time  of  8.3  hours  is  required  for  a  satisfactory  Job.  To  protect 
the  workers  in  this  environment  they  are  required  to  wear  special  air- 
breathing  equipment,  p»'otect1ve  coveralls,  boots,  and  gloves. 
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Water  is  constantly  sprayed  on  the  dripping  chemical  mess  as  it  slides 
off  onto  the  floor,  damaging  and  eating  the  concrete.  Tremendous  amounts  of 
water  are  needed  in  an  aircraft  stripping  operation  -  up  to  20,000  gallons 
may  be  required  for  just  one  stripping  procedure  on  a  plane  the  size  of  an 
F-4  -  water  which  must  be  carefully  treated  prior  to  release  back  into  the 
environment. 

Due  to  the  many  variables  associated  in  removing  paint  from  an  aircraft, 
such  as  coating  depth,  number  and  type  of  coatings,  length  of  service,  and 
compatibility  of  the  coatings  to  the  chemical  stripper,  more  than  one  type  of 
stripper  may  be  required  to  do  the  job  and  often  just  chemicals  alone  are  not 
sufficient.  Usually  it  is  necessary  to  follow  up  with  a  mechanical  scraping 
or  sanding  operation  to  take  off  whatever  the  chemical  solvents  were  not  able 
to  totally  remove.  Th>s  scraping  and  sanding  process  is  injurious  to  the 
substrate,  often  removing  much  of  the  protective  alclad  and  anodized 
coatings. 

Fortunately,  however,  there  is  a  better  way.  A  system  which  provides  an 
immediate,  off-the-shelf  lution  to  the  ever-increasing  problems  and  hazards 
that  are  Inherent  with  the  use  of  chemical  strippers.  Becoming  known  as  dry 
stripping,  the  main  component  of  this  revolutionary  new  concept  in  aircraft 
maintenance  is  a  synthetic,  lightly  abrasive,  plastic  media,  developed  by 
U.S.  Plastic  and  Chemical  Corporation  of  Putnam,  Connecticut.  Carefully 
manufactured,  controlled,  and  sized,  this  material  is  available  in  three 
different  ranges  in  several  distinct  sizes.  The  granular,  angular  shape  of 
the  individual  particles  enables  the  material  to  quickly  and  efficiently 
clean  with  a  unique  shearing,  chipping,  and  cutting  action  that  rapidly 
removes  surface  contamination  and  build-up.  Particle  shape  and  durable 
composition  permit  maximum  productivity  at  low  particle  velocity. 

The  media  has  proved  remarkably  <;uccessful  in  a  number  of  aircraft  paint 
removal  evaluations  due  to  its  unique  characteristics.  The  first  aircraft  to 
be  ccppletely  dry  stripped  using  this  system  was  an  F-lOO  Super  Saber  from 
the  Hill  Air  Force  Base  Heritage  Foundation  in  Logan,  Utah.  The  entire  plane 
was  stripped  clean  in  less  than  25  hours  compared  to  the  standard  chemical 
time  of  296  hours.  After  the  dry  stripping  treatment  the  plane  was  repainted 
and  put  on  permanent  display  at  Hill  Air  Force  Base. 

This  successful  large  scale  application  evaluation  led  to  the  dry 
stripping  of  other  military  aircraft,  and  authorization  for  extensive  test 
programs  to  determine  applicability  of  this  process  to  other  potential  uses. 
Recognition  of  the  benefits  that  could  be  realized  by  the  dry  stripping 
system  was  rapid  and  acceptance  was  quickly  gained  for  use  on  the  many 
components  that  must  be  cleaned  as  they  are  periodically  removed  from 
aircraft  for  various  inspections  and  checks. 

This  is  a  typical  scene  of  the  state  of  the  art  technology  tfiat  was 
employed  to  strip  component  parts  prior  to  the  advent  of  the  plastic  media 
dry  stripping  technique.  In  comparison  to  this  hazardous,  filthy  mess  the 
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dry  stripping  technique  is  clean,  efficient,  non-hazardous,  and  simple  to 
use.  Comparative  time  studies  indicate  that  a  10:1  time  savings  ratio  exists 
in  contrast  to  the  standard  chemical  stripping  times. 

The  dry  stripping  method  is  in  production  use  in  a  number  of  aircraft 
maintenance  facilities.  The  following  demonstration  of  component  cleaning 
was  performed  at  the  United  Airlines  Maintenance  and  Repair  Facility  in  San 
Francisco,  California. 

0  This  component  is  a  DC  10  high  strength  steel  landing  gear  linkage. 
The  BMS  10-11  epoxy  paint  is  easily  and  rapidly  removed. 

0  This  is  a  737  aluminum  wheel  half.  The  Boeing  Primer  BMSlO-79  is 
quickly  removed  from  the  base  metal. 

0  This  is  a  JT-90  titanium  fan  blade.  The  anti-galling  compound  is 

rapidly  removed.  The  rubber  seal  may  not  require  removal  unless 
damaged. 

0  This  JT8B  fan  discharge  case  was  painted  with  a  very  tenacious 

primer  known  as  Super  Koropon  but  was  stripped  completely  clean 
even  in  difficult  access  areas. 

0  This  actuator  assembly  from  an  F-18  presents  a  particularly 

dramatic  time  savings.  The  standard  chemical  stripping  time 
allotted  for  this  component  is  2.5  hours.  With  the  dry  stripping 
system  this  component  was  totally  cleaned  in  a  remarkable  1.5 
minutes.  The  need  to  disassemble  and  later  re-assemble  the 
component  was  eliminated. 

0  This  next  sequence  shows  the  removal  of  paint  from  the  Internal 

sections  of  an  aircraft  wing  where  there  are  complex  structures, 
half  sections,  riveted  cross  members  and  reinforced  sections.  The 
media  works  well  in  all  these  areas.  If  he  so  chooses,  the 
operator  can  remove  only  thq  carbonized  dirt  that  has  accumulated 
over  the  paint  and  not  take  the  paint  off.  Or  the  operator  can  go 
all  the  way  down  to  the  primer  and  further  to  the  anodized 

protection,  which  is  golden  color,  without  causing  any  damage  to 
the  anodide.  No  corrosion  to  these  complex  structures  can  be 

caused  or  initiated  by  this  simple  mechanical  stripping  process. 

Due  to  juch  tremendously  effective  application  on  smaller  components  the 
next  evolutionary  step  in  the  dry  stripping  process  was  evaluation  on  larger, 
off-aircraft  sub-assemblies  such  as  the  wingfold  from  a  United  States  Air 
Force  F-4.  On  this  particular  wing  the  top  layer  of  paint  has  been  dry 

stripped  off  the  underlying  yellow  primer  while  leaving  the  primer  completely 
intact.  The  black  strip  that  is  being  removed  is  a  polysulfide  sealant  which 
is  virtually  impossible  to  remove  with  chemicals  but  comes  off  easily  under 
the  impacting  media  stream.  The  dry  stripping  system  is  currently  employed 
in  a  full  production  facility  at  Hill  Air  Force  Base  to  remove  paint  off 
these  F-4  wingfolds.  This  function  formerly  took  8.3  hours  to  perform 

chemically  and  is  now  completed  in  an  average  of  45  minutes  with  the  plastic 
stripping  method. 


Testing  at  the  North  Island  Naval  Air  Station  In  San  Diego,  California 
has  shown  that  the  dry  stripping  technique  Is  compatible  with  most  of  the 
sophisticated  composite  materials  that  are  being  Increasingly  Incorporated  In 
modern  aircraft  construction.  Careful  application  has  led  to  successful 
performance  on  Kevlar,  fiberglass,  carbon  graphite,  and  honeycomb.  Present 
generation  chemical  strippers  cannot  be  used  because  they'll  attack  and 
weaken  the  bonding  agents  and  resins  that  comprise  the  various  composite 
formulations.  Until  the  advent  of  this  dry  sti  tplng  process  the  only 
alternative  was  hand  sanding  which  Inevitably  caused  significant  damage  to 
the  underlying  substrate.  With  dry  stripping  It  Is  possible  to  remove  paint 
from  a  composite  surface  as  easily  as  this  with  no  harm  to  the  Integrity  of 
the  substrate.  Paint  removal  from  these  various  substrates  Is  rapid  and  non¬ 
damaging.  As  you  can  see  the  dry  stripping  technique  works  well  on  advanced 
aerospace  alloys  such  as  magnesium  and  titanium,  and  works  equally  well  on 
these  composite  sections  that  are  from  an  F-18  fighter. 

Preliminary  cost  analysis  studies  have  Indicated  that  tremendous  savings 
can  be  reall2ed  by  the  proper  utilization  of  this  dry  stripping  technique. 
Coupled  with  the  equally  important  concern  for  environmental  controls  and 
pollution  abatement,  the  aircraft  maintenance  Industry  1s  expanding  the 
application  of  this  process  on  not  only  components  but  on  the  entire  airframe 
and  fuselage  as  well. 

The  United  States  military  has  been  particularly  active  In  researching 
methods  of  removing  surface  coatings  by  non-chemical  means.  Through  this 
program  the  Air  Force,  Army,  and  Navy  have  recently  completed  tests  on  whole 
aircraft  stripping,  but  have  provided  a  clue  to  the  enormity  of  savings  that 
can  be  realized  with  complete  up-scale  utilization  of  the  dry  stripping 
system. 

As  mentioned  earlier  the  first  military  aircraft  to  be  totally  stripped 
with  the  plastic  media  was  an  out-of-service  F-100.  A  Job  that  normally 
requires  296  hours  to  do  chemically  was  performed  in  24  hours  50  minutes  with 
the  dry  stripping  process.  The  next  plane  to  be  dry  stripped  was  a  United 
States  Navy  F-4.  To  ready  the  plane  for  the  stripping  operation  the  nose, 
canopy  and  afterburners  were  masked.  Tape  and  platic  plugs  were  used  to  seal 
openings  and  drain  holes.  The  plane  was  completely  stripped  In  43  hours,  a 
startling  comparison  to  the  chemical  depaintlng  rate  of  349  hours,  a  job 
performed  In  12515  of  the  presently  accepted  norm.  Appearance  of  the  plane  was 
considered  to  be  superlative  after  completion  of  the  dry  stripping  process. 

The  plastic  media  dry  stripping  process  Is  not  the  answer  to  every 
single  surface  coating  removal  requirement.  However,  properly  utilized,  the 
system  offers  Immediate  labor,  material,  time,  equipment  and  energy  savings 
In  the  many  applications  for  which  the  process  Is  appropriate.  For  Instance, 
recent  military  studies  show  that  up  to  905K  of  the  costs  associated  with  the 
current  chemical  stripping  of  mlltary  aircraft  could  be  saved  by  the 
utilization  of  this  revolutionary  new  technique. 


The  dry  stripping  system  looks  to  have  equally  dramatic  impact  on 
reducing  hazardous  waste  production.  It  Is  the  stated  objective  of  the 
United  States  Department  of  Defense  that  by  year  end  1986  all  chemical 
solvents  will  be  eliminated  from  the  waste  products  generated  by  DoD 
facilities.  The  implementation  of  the  dry  stripping  technique  projects  to  be 
a  major  factor  in  meeting  this  goal.  Military  estimates  that  are  cited  In 
this  Department  of  Defense  Environmental  Protection  Suirmary  Indicate  that 
aircraft  stripping  wastes  could  be  reduced  by  a  factor  of  75  to  99S!  with  the 
use  of  the  dry  stripping  system. 

The  dry  stripping  technique  Is  gaining  acceptance  In  areas  outside  the 
aircraft  industry  as  well,  In  areas  that  all  share  a  common  concern  -  mainly, 
how  to  remove  surface  build-up  In  the  most  environmentally  acceptable,  most 
economic  manner  possible.  This  Includes  applications  for  subway,  bus  and 
railroad  car  cleaning,  nuclear  power  plant  decontamination,  shiphold 
depaintlng,  auto  body  treatment,  and  ground  support  equipment  maintenance. 

The  plastic  media  dry  stripping  process  offers  an  Immediate  opportunity 
to  meet  the  ever  Increasing  demands  that  are  being  forced  on  the  modern 
Industrial  world,  a  world  that  Is  finally  beginning  to  act  on  the  Inevitable 
dangers  being  created  by  the  wide-spread  use  of  environmentally  unforgiving, 
dangerous,  chemical  pollutants.  The  dry  stripping  technique  will  not  only  be 
kinder  to  the  world  we  live  In,  It  will  also  provide  a  multitude  of  economic 
savings.  There  Is  an  answer.  It  1s  available  now.  It  works  successfully. 
The  savings  are  real . 
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6.0  HEALTH  AND  ENVIRONMENTAL  CONSIDERATIONS 
FOR  PLASTIC  MEDIA  PAINT  STRIPPING 


6.1  Occupational  Health  and  Safety 

Worker  Exposures 
Solvents 
Dust 
Noise 

Safety  Concerns 

6.2  Environmental  Considerations 

Wastes  Generated  by  Wet  Chemical  Stripping 
Solvent/Paint  Residue 
Washwater 
Volatile  Emissions 

Wastes  Generated  by  Plastic  Media  Stripping 

6.3  Environmental  Regulations  and  Compliance 

Environmental  Regulations 
Hazardous  Wastes 
Wastewater  Pretreatment 
Toxic  Air  Emissions 
Health  and  Safety 

Volatile  Organic  Compound  Emissions 

6.4  Pollution  Control  Costs 

Wastewater  Treatment 
Hazardous  Waste 

Letter  from  S.  Vigil  to  B.  Higgins:  Health  and  Safety  Aspects  of  Changing 
Chemical  Paint  Stripping  to  Plastic  Media  Paint  Stripping 

Memorandum  from  R.H.  Gorringe  to  Galen  Seek;  Heavy  Metals  In  Bead  Blast 
Media 

Presentation  by  Allan  Dalplas,  Environmental  Coordinator,  Hill  AFB 


6.0  Health  and  Environmental  Considerations  for  Plastic  Media  Stripping 

Plastic  media  stipping  has  two  major  advantages  compared  to  wet  chemical 
stripping.  Both  advantages  result  from  the  fact  that  no  solvents  are  used  in 
plastic  media  stripping.  First,  workers  are  not  exposed  to  solvents.  Many 
solvents  used  in  wet  chemical  stripping  are  acutely  toxic  or  carcinogenic  or 
both.  Plastic  media  does  not  have  these  characteristics.  The  second 
advantage  is  that  no  waste  solvents  are  generated  from  the  plastic  media 
stripping  process.  This  significantly  reduces  the  load  on  wastewater 
treatment  facilities. 

A  disadvantage  of  dry  media  stripping  1s  that  it  produces  dust.  This  Is  true 
for  all  blasting  media,  including  plastic  beads.  Dust  Inhalation  can  cause 
serious  health  problems  for  inadequately  protected  workers.  However,  plastic 
media  will  not  support  microbial  growth,  reducing  the  risk  of  allergic 
responses  associated  with  inhalation  of  dust  with  biological  components. 

Plastic  media  has  another  advantage  over  other  dry  media  suitable  for 
stripping  aircraft.  Dust  from  stripping  with  rice  hulls,  walnut  shells,  and 
other  vegetable  matter  Is  explosive.  Plastic  media  Itself  Is  not  explosive, 
although  the  stripped  paint  particles  are  explosive.  Mixing  some  plastic 
with  the  stripped  paint  reduces  this  danger. 

6.1  Occupational  Health  and  Safety 

Worker  Exposures 

Workers  in  paint  stripping  facilities  are  routinely  exposed  to  solvents, 
dust,  and  noise.  These  exposures  present  a  risk  to  the  workers'  health. 

Solvents 

Wet  chemical  stripping  exposes  workers  to  a  variety  of  solvents.  Table  6.1 
lists  some  characteristics  of  solvents  commonly  used  in  paint  stripping 
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by  Aaerican  Conference  of  Govemaental  Industrial  Hygienists. 

;ic  Science  of  Poisons^  2nd  Edition,  by  J.  Doull,  C.D.  IClaassen,  and  H.O.  Andur,  HacMillan  Publishing  Co.,  Inc.,  Hci^  York. 
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EPA  Studies  Solvent, 

'  Methylene  Chloride; 
Cancer  Threat  Cited 

By  a  WAi-t,  Street  JouRNAi,  Staff  Reporter 

WASHINGTON  -  The  Environmental 
Protection  Agency  has  begun  a  study  of 
whether  to  regulate  methylene  chloride,  a 
solvent  used  in  paint  stripping  and  aero- 
sois,  after  finding  that  it  may  cause  cancer 
in  humans. 

EPA  officials  said  that  in  laboratory' 
tests  mice  developed  lung  and  liver  can- 
•  cer,  and  rats  developed  benign  tumors 
from  inhaling  the  chemical. 

According  to  the  agency,  584  million 
pounds  of  the  chemical  are  produced  annu¬ 
ally  in  the  U.S.  and  another  44  million 
pounds  are  imported.  The  EPA  said  U.S. 
producers  are  Diamond  Shamrock  Corp., 
Dow  Chemical  Corp..  LCP  Chemical  & 
Plastics  Inc.  and  Vulcan  Materials  Co. 

The  agency  figured  that  nearly  one  mil¬ 
lion  workers  may  be  exposed  to  the  chemi¬ 
cal,  and  that  workplace  exposures  “are 
generally  high.”  The  chemical  is  used  in 
commercial  metal  working:  paint  manu¬ 
facture.  application  and  stripping:  the  pro¬ 
duction  of  polyurethane  foam  and  printed 
circuit  board,  and  chemical  processing,  the 
EPA  said. 

Consumers  are  exposed  to  it  primarily 
through  insecticides,  paint-removal  com¬ 
pounds.  aerosol  hairsprays  and  antiper- 
spirants,  according  to  Charles  Beck,  su¬ 
pervisor  in  Diamond  Shamrock’s  elc  :ir.r 
chemicals  division.  The  chemical  also  is 
used  to  remove  the  caffeine  in  producing 
decaffeinated  coffee,  he  said. 

Paul  Cammer,  executive  director  of  the 
Halogenated  Solvents  Industry  Alliance, 
said  previous  studies  had  failed  to  show  a 
cancer  threat  from  the  chemical.  He  also 
said  some  scientists  have  questioned  the 
reliability  of  findings  in  laboratory  experi¬ 
ments  using  the  type  of  mice  used  in  the 
latest  study.  The  alliance,  he  said,  is  fi¬ 
nancing  further  laboratory  studies. 

The  EPA’s  review  is  desiped  to  culmi¬ 
nate  in  a  decision  by  next  fall  to  replate 
the  chemical,  to  refer  it  to  another  agency 
for  replation,  or  to  conclude  it  doesn’t 
pose  an  unreasonable  risk.  The  review  was 
first  reported  in  the  Washinpon  Post. 

In  Birmingham,  Ala.,  Herbert  A. 
Skienar,  president  and  chief  operating  offi¬ 
cer  of  Vulcan  Materials,  said  that  methy¬ 
lene  chloride  is  "a  sipificant  product  in 
our  chemicals  division,’’  but  that  it  ac¬ 
counted  for  less  than  5%  of  the  company’s 
1984  consolidated  sales  of  nearly  $1  billion. 
He  said  Vulcan  Materials  is  the 
second-largest  U.S.  producer  of  the  chemi¬ 
cal,  but  he  declined  to  be  more  specific. 

Charles  Sturgeon,  president  of  Vulcan 
Materials'  Chemicals  Division,  said,  “We 
don’t  believe  the  study  was  properly  con¬ 
ducted.  (The  results  were)  not  consistent 
with  other  studies  that  have  been  done”  by 
hKfependenf  as  well  ns  by  Industry  organi¬ 
sations.  He  .said  the  Halogenated  Solvents 
Industry  Alliance,  of  which  Vulcmi  Materi¬ 
als  Is  a  memtxT,  nircady  h,a.s  made  its 
views  known  l(t  the  KI’A. 


processes.  The  table  also  shows  exposure  limits. 

Vapor  Inhalation  Is  the  major  worker  exposure  mode.  This  Is  reflected  In  the 
exposure  limits  which  are  expressed  as  ambient  air  concentrations.  The 

limits  consider  both  local  and  systemic  toxicity.  If  a  chemical  causes 

narcosis,  eye  or  skin  Irritation  at  a  low  concentration,  the  limits  are  based 
on  that  concentration.  Systemic  toxicity,  such  as  liver  or  central  nervous 
system  image  usually  Involves  higher  concentrations. 

Dust 

Dust  Is  a  suspension  of  solid  particles  In  air  and  Is  produced  by  paint 
blasting  operations.  The  composition  and  size  of  the  dust  particles  depend 
on  the  surface  being  blasted  and  the  blasting  media.  The  particles'  size 
affects  their  deposition.  Small  particles  may  be  Inhaled  by  Inadequately 
protected  workers,  resulting  In  respiratory  tract  damage.  (Generally,  the 
damage  may  be  categorized  as  follows: 

1.  Irritation  of  air  passages,  resulting  in  constriction  of  the 
airways.  Edema  often  occurs  and  secondary  infection  frequently  compounds  the 
damage. 

2.  Damage  to  cells  lining  the  airways,  resulting  In  necrosis. 

Increased  permeability,  and  edema.  This  edema  Is,  In  general,  Intralumlna'i 

(within  the  airways)  rather  than  Interstitial  (within  the  cells  of  the 
airway). 

3.  Production  of  fibrosis,  which  may  become  massive  and  obliterate  the 
respiratory  capacity  of  the  lung.  Local  fibrosis  of  the  pleura  also  occurs, 
restricting  the  movement  of  the  lung  and  causing  pain  by  Irritating  the 
pleural  surfaces. 


4.  Constriction  of  the  airways  through  allergic  responses.  Allergic 
alveolitis  Is  a  common  response  to  Inhalation  of  simple  compounds,  as  well  as 
organic  mSterlals  capable  of  producing  specific  allergic  responses. 

5.  Oncogenesis  leading  to  primary  lung  tumors. 

The  added  pulmonary  stress  of  cigarette  smoking  Increases  the  risk  of  serious 
disease  from  occupational  exposure  to  dust. 

Inhalation  of  dust  from  blasting  with  corncobs,  rice  hulls,  or  other 
vegetable  matter  may  result  In  an  allergic  response.  The  reaction  Is  caused 
by  a  response  to  the  vegetable  matter  Itself,  or  to  fungal  spores  or  bacteria 
associated  with  the  media.  An  example  of  an  allergic  response  Is  farmer's 
lung.  The  disease  Is  characterized  by  fever,  malaise,  chills  with  aches  and 
pains,  and  weight  loss.  Severe  difficulty  breathing  or  a  cough  may  also 
occur  with  lung  damage. 

Noise 

Wet  chemical  stripping  processes  require  ventilation,  steaming,  and  sanding 
equipment.  The  equipment  generates  noise.  Plastic  medli.  blast  hoses  produce 
nolse'when  the  beads  are  ejected.  Both  processes  expose  workers  to  excessive 
noise  levels.  For  this  reason,  earplugs  are  mandatory  for  workers  using  both 
processes  at  Hill  AFB.  In  addition,  workers'  hearing  Is  tested  annually  as 
part  of  a  hearing  conservation  program. 

The  brain  Interprets  sounds,  unlike  electronic  Instrumentation.  To  take  this 
Into  account,  noise  measuring  Instruments  require  a  set  of  filters.  Three 
different  filters  are  used  to  measure  noise  levels  on  three  different  scales; 
the  A,  B  and  C  Scales.  The  A  scale  curve  corresponds  roughly  to  the  ear's 
response  In  the  range  from  0  to  65  dB.  OSHA  noise  exposure  limits  are  based 
on  the  A  scale  and  are  given  as  dBA  levels.  Continuous  noise  exposure  limits 
are  listed  In  Table  6-5. 


Sound  Levels  1n  dBA 
(slow  reponse) 


Duration  Per  day 
in  Hours 


90 

8 

92 

6 

95 

4 

97 

3 

100 

2 

102 

Ih 

105 

1 

no 

115 

k  or  less 

As  an  example  machinery  noise,  a  150  cubic  feet  air  compressor  generates 
about  a  100  dBA  noise  level. 

Limiting  the  length  of  exposure  and  allowing  the  ear  to  rest  between 
exposures  helps  prevent  hearing  loss.  The  use  of  earplugs  (or  earmuffs) 
drastically  reduces  workers'  noise  exposure. 

Safety  Concerns 

OSHA  "has  expressed  a  concern  that  dust  generated  from  stripping  operations 
poses  as  a  possible  explosion  hazard.  Oust  from  plastic  media  stripping 
contains  approximately  15X  plastic  and  85?^  paint.  This  produces  an  explosive 
hazard  equal  to  coal  dust. 

An  OSHA  standard  (29  CFR  1910.94)  states  "organic  abrasives  which  are 
combustible  shall  be  used  only  in  automatic  systems  ..."  This  standard 
requires  that  combustible  organic  abrasives  be  used  only  in  unmanned  blast 
rooms.  These  regulations  were  written  because  of  problems  associated  with 
stripping  paint  with  vegetable  organics  such  as  walnut  shells,  rice  hulls, 


apricot  pits,  and  corn  cobs.  These  agricultural  abrasives  are  more  prone  to 
cause  an  explosive  environment,  compared  to  the  relatively  low  exploslblllty 
exhibited  by  plastic  media  (see  Table  5.2).  Although  plastic  media  Is 
technically  an  organic  material  (since  It  Is  a  carbon  compound),  It  Is 
unclear  if  OSHA  regulations  are  applicable. 

A  conflicting  American  National  Standard  (ANSI  29.4a-1981)  allows  the  use  of 
organic  material  In  manned  grit-blast  booths  when  combustible  dust 
concentrations  (less  than  200  mesh)  do  not  exceed  one-fourth  of  the  minimum 
dust  explosive  level.  The  Navy  has  proposed  to  the  Department  of  Labor  that 
dry  media  stripping  using  plastic  beads  should  be  regulated  by  the  ANSI 
standard  Instead  of  the  OSHA  standard.  The  Navy  believes  the  ANSI  standard 
Is  more  stringent  than  the  OSHA  standard,  provided  a  continuous  airborne  dust 
concentration  monitoring  system  and  an  airflow  measuring  system  Is  Installed 
In  each  blast  booth  using  organic  material.  The  Navy  recommends  a  monitoring 
system  In  the  blasting  area  fitted  with  an  alarm  and  an  automatic  shut-down 
device  that  Is  activated  when  the  200  mesh  airborne  dust  concentration 
reaches  15  percent  of  the  lower  explosive  limit  of  the  organic  material  being 
used.  An  airflow  device  would  shut  the  blast  system  down  when  the  flow  of 
air  through  the  booth  dropped  below  100  ft/mln  for  both  downdraft  and 
crossdraft  ventilation.  If  the  air  flow  rate  In  the  booth  Is  maintained  at  a 
minimum  of  50  feet  per  minute,  there  Is  no  possibility  of  producing  an 
explosive  air/dust  mixture.  Additionally,  tests  Indicate  the  addition  of 
plastic  dust  to  the  collected  paint  dust  reduces  the  explosive  hazard, 

The  Department  of  Labor  Is  currently  reviewing  the  regulations  and  will 
determine  which  provisions  apply.  It  1s  believed  that  plastic  media  paint 
stripping  will  be  allowed  as  long  as  adequate  measures  are  taken  to  minimize 
hazards. 


Table  6.2  Explosive  Properties  of  Dry  Organic  Media 


Cone.  (o2./ft3) 


6.2  Environmental  Considerations 


DOD  facilities  are  using  plastic  media  stripping  to  reduce  hazardous  waste 
generation.  This  process  makes  no  contribution  to  wastewater  treatment 
loads,  unlike  wet  chemical  stripping.  It  does  produce  a  solid  waste, 
consisting  of  paint  chips,  which  is  considered  hazardous  because  of  its  metal 
content. 


Wastes  Generated  by  Wet  Chemical  Stripping 


Wet  chemical  stripping  facilities  are  the  source  of  three  pollutants; 
solvent/paint  residue,  wash  wastewater,  and  volatilized  solvent.  The 
solvent/paint  residue  is  collected  separately  from  washwater  at  some 
installations.  Normally,  it  is  drummed  and  sent  to  a  licensed  hazardous 
waste  disposal  site.  Wash  wastewater,  which  contains  paint  and  solvsnt,  and 
dissolved  cliemicals,  is  treated  before  discharge  to  a  waterway.  Volatilized 
solvent  concentrations  in  the  work  area  are  minimized  by  ventilation. 


Solvent/Paint  Residue 


When  strip  baths  are  used,  components  to  be  stripped  are  immersed  in  tanks 
containing  solvent.  The  solvent  is  allowed  to  work,  the  stripped  parts  are 


Property 

Plast^ 

ic  Media 

Walnut  Shell 

i  < 

Explosibil ity  Index 

Polycxtra 

5 

Polyplus 

0.2 

Type  III 

<0.2 

10 

Ignition  Index  (^C) 

440 

630 

>530 

430 

Minimum  Explosive 

0.045 

0.085 

0.09 

0.04 

m 

removed  from  the  tank,  and  washed  with  water.  The  stripping  baths  are 
replaced  periodically,  normally  once  or  twice  a  year,  and  the  hazardous 
waste,  solvent/paink  liquid  and  sludge,  is  disposed  of  at  a  hazardous  waste 
disposal  site. 

The  hazardous  and  toxic  characteristics  of  the  wastes  generated  at  stripping 
facilities  vary  considerably.  The  hazardous  constituents  in  the  stripped 
paint  determines  the  disposal  method.  Hazardous  constituents  in  paints  can 
include  chromium,  cadmium,  and  lead.  Additionally,  the  paint  stripping 
solvents  affect  disposal  methods. 

Washwater 

Concentrated  waste  water  from  stripping  baths  and  surface  scraping  contains 
solvent  and  paint  residue  components  with  the  associated  hazardous 
characterisitcs.  However,  the  diluted  wastes  from  washing  contain  highly 
variable  contaminant  concentrations  depending  on  the  type  of  paint  and 
solvent  used,  the  amount  of  solvent  used,  and  the  volume  of  wastewater  used. 
Table  6.3  presents  typical  reported  concentration  ranges  of  hazardous 
characteristics  found  in  paint  stripping  wastewater. 


Table  6.3 

Paint  Stripping  Wastewater  Characteristics 
Constituent _ _ Range 


pH  value,  unit 

6.2 

8.0* 

phenols,  mg/1 

17.7 

45.2 

methylene  chloride,  mg/1 

3.8 

219.2 

chromimum  (hexavalent),  mg/1 

0.10  - 

1.12 

total  chromimum,  mg/1 

0.164  - 

1.187 

cadmium,  mg/1 

0.024  - 

1.09 

lead,  mg/1 

<0.001  - 

0.02 

*(caustic  stripper  wastewater  pH  may  be  >-10) 
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Wash  wastewater  is  usual iy  chemically  treated  in  on-site  waste  treatment 
facilities  to  remove  some  pollutants  (mostly  metals),  then  discharged  to 
municipal  wastewater  treatment  plants  for  additional  treatment,  followed  by 
discharge  to  waterways.  Some  facilities  discharge  chemically  treated  water 
directly  into  waterways.  The  on-site  t^^eatment  plants  generate  sludge,  a 
hazardous  waste,  which  is  transported  by  drum  or  bulk  loads  to  hazardous 
waste  disposal  sites.  Some  stripping  facilities  have  no  on-site  chemical 
treatment  system  and  discharge  untreated  wash  wastewater  directly  to 
municipal  wastewater  treatment  plants  for  treatment. 

Volatile  Emissions 


Air  pollutants  from  volatized  solvents  generated  by  stripping  are  difficult 
to  quantify.  Emissions  from  wet  chemical  stripping  include  the  volatile 
organic  compounds  in  the  solvent,  mainly  methylene  chloride  and  phenols. 
Little  information  is  available  about  ambient  air  concentrations  In  the  work 
space,  mostly  because  these  emissions  are  not  yet  regulated  by  the  EPA  or 
local  agencies.  There  is  a  need  to  quantify  these  emissions  to  comply  with 
OSHA  requirements  which  specifically  concern  safety.  The  EPA  is  required  to 
develop  limitatons  for  toxic  air  emissions  in  the  future  which  will  probably 
affect  solvent  stripping  operations.  Currently,  solvent  stripping  areas  are 
ventilated  with  large  volumes  of  fresh  air  to  remove  harmful  vapors.  The 
ventilated  air  is  normally  discharged  to  the  outside  air  where  dilution  and 
dispersion  of  the  solvent  vapors  occurs. 

Wastes  Generated  by  Plastic  Media  Stripping 

The  only  hazardous  waste  produced  by  plastic  media  stripping  is  the  dry 
stripped  paint  residue  which  amounts  to  120  lbs  per  F-4  aircraft  and  the  dry 
spent  plastic  media  which  amounts  to  200  lbs  per  aircraft  --  only  34  tons  per 
year.  The  savings  in  hazardous  waste  products  is  1,016  tons  annually,  a  99.9 
percent  reduction,  compared  to  wet  chemical  stripping. 
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During  the  paint  removal  process,  small  amounts  of  lead  from  the  paint 
pigments,  cadmium  from  screws  and  bolts,  and  chrome  from  the  chromate 
primers,  collect  in  the  dust.  These  metals  are  present  1n  concentrations 
which  place  the  dust  In  the  "Hazardous  Waste”  category.  Dust  waste  disposal 
1s  prescribed  in  EPA  standards  for  solid  waste  materials. 

6.3  Environmental  Regulations  and  Compliance 

Painting,  paint  stripping,  and  solvent  cleaning  and  degreasing  are  common  to 
virtually  all  DOD  facilities.  Significant  pollution  and  waste  disposal 
problems  are  created  by  these  processes.  Environmental  regulation  plays  a 
key  role  in  how  wastes  are  managed  and,  in  some  cases,  dictates  what  paints, 
solvents,  and  miscellaneous  chemicals  may  be  used.  Solvent  process  wastes 
form  three  principle  groups;  hazardous  wastes  (liquids,  sludges,  and  solids), 
wastewater  (discharge  to  municipal  treatment  waters  or  waterways),  and  air 
emissions.  Environmental  regulations  covering  the  generation,  handling, 
treatment,  and  disposal  of  the  waste  materials  are  established  by  Federal, 
State,  and  Local  regulatory  agencies.  Most  of  these  regulations  are  based  on 
EPA  standards  and  guidelines.  In  many  cases  the  regulations  and  agency 
authority  overlap,  are  different,  and  can  be  conflicting.  As  an  example, 
California  has  13  State  agencies  which  regulate  hazardous  waste  The 
discussion  of  environmental  regulations  which  follows  uses  EPA  regulations  as 
the  basis  for  defining  the  environmental  and  regulatory  magnitude  of  the 
problem. 

Environmental  Regulations 
Hazardous  Waites 

Almost  all  paint,  paint  stripping,  and  solvent  cleaning  and  degreasing  wastes 
are  considered  hazardous  wastes  by  EPA  criteria.  For  paints  containing  heavy 
metals,  the  EPA  toxicity  test  (40  Code  of  Federal  Regulations  261.24)  may 


apply.  This  sets  maximum  concentrations  for  heavy  metals  including  cadmium 
(1  mg/1),  chromium  (5  mg/1),  and  lead  (5  mg/1).  Solvent  and  paint  wastes  are 
classified  as  hazardous  if  they  are  ignitable  (40  Code  of  Federal  Regulations 
261.21).  Solvent  and  paint  wastes  are  listed  hazardous  wastes  by  generic 
definition  (40  Code  of  Federal  Regulations  261.31),  which  Includes  spent 
solvents,  and  specifically,  trichloroethylene,  xylene,  toluene,  methylene 
chloride,  and  methyl  ethyl  ketone.  Some  state  regulations  classify  all  paint 
and  solvent  waste  as  hazardous  unless  proven  otherwise.  Therefore  most,  if 
not  all,  wet  chemical  stripping  and  painting  facilities  produce  hazardous 
wastes.  These  wastes  must  be  handled,  treated,  and  disposed  of  in  accordance 
with  Federal,  State,  and  Local  regulations. 

Wastewater  Pretreatment 

The  EPA  has  established  "National  Categorical  Pretreatment  Standards"  which 
limit  wastewater  contaminate  concentrations  which  can  be  directly  discharged 
to  waterways  and  cMscharged  to  publicly  owned  wastewater  treatment  plants. 
Painting,  paint  stripping,  and  solvent  cleaning  and  degreasing  wastewaters 
are  specifically  Included  in  the  EPA  standards  for  metal  finishing  facilities 
if  the  facility  processes  also  Include  any  one  of  the  major  metal  finishing 
operations  -  electroplating,  electroless  plating,  anodizing,  coatings, 
chemical  etching  and  milling,  and  printed  circuit  board  manufacturing  (40 
Code  of  Federal  Regulations  433).  Since  almost  all  DOD  facilities  which 
Include  painting  and  solvent  cleaning  processes  also  perform  one  or  more  of 
the  six  specific  metal  finishing  operations,  the  metal  finishing  pretreatment 
standards  apply.  The  discharge  limitation  affecting  painting  and  solvent 
operations  is  the  "Total  Toxic  Organic"  (TTO)  limit,  The  term  "TTO"  means 
the  total  summation  of  all  toxic  organics  listed  (40  Code  of  Federal 
Regulations  413.11).  The  list  includes  common  paint  solvents,  stripper 
compounds,  and  cleaning  solvents,  such  as  trichloroethane, 
tetrachloroethylene,  dichlorobenzenes,  creosols,  toluenes,  phenols,  and 
trichloroethylene.  The  final  TTO  limitation  for  discharges  to  publicly  owned 
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treatment  works  becomes  effective  July  15,  1986  for  other  metal  finishing 
categories  (Interim  TTO  limitations  may  apply  to  certain  cases).  The  TTO 
limit  will  be  a  dally  maximum  of  2.13  mg/1.  The  EPA  recommends  a  long-term 
effluent  TTO  average  concentration  of  1.08  mg/1  as  a  uasls  for  design  and 
operation  In  order  to  comply  with  the  maximum  limit.  Direct  discharge 
limitations  are  more  strict  with  a  maximum  daily  TTO  of  0.58  mg/1.  State  and 
Local  regulatory  agencies  Implement  these  regulations.  Many  local  municipal 
treatment  plants  set  more  stringent  standards,  as  do  States,  for  direct 
dischargers.  For  example,  Texas  has  set  a  0.3  mg/1  TTO  limit  for  NAS  Corpus 
Chrlsti  direct  discharge,  and  Norfolk  Municipal  Wastewater  Plant  has  set  a  2 
mg/1  phenol  limit  for  NAS  Norfolk.  Disposal  of  painting  and  solvent  waste 
waters  will  become  more  costly  and  require  more  sophisticated  treatment 
systems  to  remove  hazardous  contaminants  as  regulations  limiting  toxic 
discharge  are  tightened.  On-base  wastewater  treatment  systems  Installed  to 
meet  these  requirements  will  produce  hazardous  sludges  which  will  require 
hazardous  waste  disposal. 

Toxic  Air  Emissions 

Air  emissions  regulations  which  will  specifically  regulate  air  emissions  of 
hazardous  materials  are  being  developed  by  EPA  In  the  "National  Emission 
Standard  for  Hazardous  Air  Pollutants"  (NESHAP)  program.  Presently,  there 
are  no  national  air  emission  standards  based  on  environmental  considerations 
for  the  types  of  solvents  used  In  painting  and  solvent  cleaning.  In  the 
ERA'S  NESHAP  program,  regulations  are  being  developed  to  control  toxic  air 
emissions.  EPA  has  only  started  the  program,  so  policies,  program  direction, 
and  regulation  standards  are  not  yet  developed.  However,  priority  pollutants 
(toxic  pollutants  given  consideration  for  developing  wastewater  and  hazardous 
waste  regulations)  will  probably  be  evaluated  first  to  determine  If  air 
emissions  limits  are  needed.  The  priority  pollutants  common  to  painting  and 
stripping  operations  Include  trlchloroethane,  phenols,  toulene,  methylene 
chloride,  and  trichloroethylene.  The  NESHAP  regulations  will  probably 


override  any  existing  regulations.  For  example,  existing  regulations  for 
paints  limit  the  total  volatile  organic  content  of  paints,  whether  the 
volatile  compounds  are  toxic  or  not.  The  NESHAP  regulations  may  specifically 
limit  a  compound,  such  as  toulene,  in  the  paint  formula  or  from  use  in 
solvent  cleanup  and  stripping  solutions  unless  air  pollution  control 
equipment  is  installed.  An  example  of  expected  EPA  actions  is  provided  in  a 
report  which  discusses  possible  listing  of  methylene  chloride  on  EPA's  "Fast- 
Track"  list  of  potential  toxic  air  pollutants  which  would  be  reviewed  on  a 
fast  track  basis  to  determine  if  regulatory  standards  are  needed  (Dwyer  P. 
and  Dunphy,  O.F.,  May  8,  1985). 

Health  and  Safety 

OSHA  regulations  and  standards  regulate  worker  safety  and  must  always  be 
considered  when  chemicals  are  Involved.  OSHA  regulations  prescribe  health 
and  safety  requirements  for  using  and  handling  paint,  solvents,  and  stripper 
chemicals.  Regulating  worker  exposures  to  toxic  organic  compounds  used  in 
painting  and  solvent  processes  is  the  responsibility  of  OSHA.  OSHA  has  set 
maximum  exposure  limits  to  most  solvent  process  chemicals.  These  limits  are 
usually  met  by  providing  adequate  work  area  ventilation  and  fresh  air.  One 
of  the  new  OSHA  programs  now  being  implemented  Is  the  "Hazardous 
Communication  Standard",  commonly  referred  to  as  "right-to-know"  standard. 
These  regulations  require  additional  time  and  expense  by  DOD  facilities  to 
comply  with  regulations  where  hazardous  chemicals  are  used.  The  OSHA  Hazard 
Communication  Standard  mandates,  for  the  first  time  on  a  national  level,  that 
chemical  manufacturers  must  evaluate  the  poss^ble  hazards  for  their  chemicals 
and  adequately  communicate  the  information  to  users  of  the  chemicals. 
Employers  are  required  to  keep  employees  Informed  of  the  OSHA  rules.  Informed 
of  any  operations  in  their  work  area  where  hazardous  chemicals  are  present, 
and  trained  in  the  health  and  safety  aspects  of  working  with  each  chemical. 
All  employers  are  required  to  have  the  Hazard  Communication  Program  in  effect 
by  May  25,  1986. 


Volatile  Organic  Compound  Emissions 

The  current  EPA  air  emission  standards  are  a  result  of  the  Clean  Air  Act  of 
1977  mandating  all  States  to  meet  "National  Ambient  Air  Quality  Standards" 
(NAAQS).  Implementation  of  EPA  recommended  paint  volatile  organic  compound 
(VOC)  lower  limitations  are  only  a  small  part  of  each  State's  program.  The 
purpose  of  the  NAAQS  regulations  are  to  control  "photo  chemical  reactive" 
volatile  organic  compounds  identified  as  smog  producing  organics.  VOC 
compounds  exempted  from  the  regulations  Include  certain  volatile  organic 
compounds,  such  as  methylene  chloride  and  l.l.l-trichloroethane,  because  of 
negligible  photochemical  reactivity.  Development  of  "compliant  paints"  which 
meet  the  EPA  recommended  standards  was  based  on  these  standards. 

To  comply  with  the  new  regulations,  paint  formulations  were  changed  by 
substituting  exempt  solvents  for  controlled  solvents,  decreasing  solvent 
content  as  In  H1gh-sol1ds  coatings,  and  developing  new  low  solvent  formulas 
as  In  water-based  coatings. 

These  regulations  are  Intended  to  control  smog  producing  organics  and  are  not 
designed  to  control  the  toxic  hazards.  The  previously  discussed  NESHAP 
regulations  that  will  require  toxic  air  pollutants  may  completely  change 
current  paint,  paint  stripper,  and  cleaning  solvent  formulations.  EPA  limits 
VOC  compounds  In  paints  to  420  grams/liter  (3.8  Ibs/gal).  California  set 
stricter  limits  which  other  states  may  follow  as  NESHAP  "State  Implementation 
Plans"  are  developed  to  meet  EPA's  NESHAP  compliance  deadline  of  December  31, 
1987. 

In  summary.  It  Is  becoming  costly  to  comply  with  regulatory  requirements  for 
using  hazardous  materials.  The  requirements  are  more  stringent  than  those 
the  military  and  Industry  has  historically  followed.  They  will 
comprehensively  regulate  all  aspects  of  hazardous  materials  handling  and 
disposal.  Painting  and  solvent  cleaning  processes  use  many  of  the  hazardous 
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materials  that  are  now  or  will  be  covered  by  the  regulations.  Complying  with 
the  regulations  is  costly  in  terms  of  training,  recordkeeping,  and  other 
direct  costs.  Additionally,  significant  costs  to  retrofit  facilities  to 
comply  with  the  regulations  may  be  required.  In  some  cases  the  costs  may  be 
prohibitively  expensive  at  a  specific  location  and  operations  may  have  to  be 
moved  to  a  more  environmentally  acceptable  location.  Some  present  practices 
may  be  prohibited,  requiring  alternative  substitutes  to  be  found. 
Implementing  programs  to  reduce  hazardous  wastes  will  not  only  reduce  the 
problems  Involved  with  hazardous  waste  handling  and  disposal,  but  will  also 
provide  better  and  less  costly  compliance  with  general  environmental,  health, 
and  safety  regulations. 

6.4  Pollution  Control  Costs 

Paint  stripping  operations  in  the  Navy  produce  an  estimated  300  million 
gallons  per  year  of  wastewater  and  9  million  gallons  of  hazardous  waste  (Law, 
A.L.,  and  Olah,  N.J.,  1984).  Similar  volumes  of  wastes  are  generated  in  Army 
and  Air  Force  facilities.  The  combined  volume  of  paint  stripping  wastes  from 
Army,  Navy,  and  Air  Force  facilities  is  estimated  to  be  over  1  billion 
gallons  of  wastewater  and  30  million  gallons  of  hazardous  waste  annually. 
Direct  wastewater  disposal  costs  are  estimated  to  be  $2  million  annually 
(based  on  average  municipal  disposal  fees  of  $2  per  1,000  gallons)  and  direct 
hazardous  waste  disposal  costs  are  estimated  to  be  $30  million  annually 
(based  on  average  hazardous  waste  disposal  cost  of  $l/gallon).  When  all 
costs  associated  with  handling  and  treating  the  wastes  are  included,  the 
actual  costs  are  many  times  greater  than  the  direct  disposal  costs.  As  new 
and  proposed  future  regulations  are  implemented,  direct  waste  disposal  costs 
will  increase,  and  could  easily  double  or  triple  in  the  near  future. 

Wastewater  Treatment 

Solvent  stripping  operations  use  large  volumes  of  wash  water  which  must  be 
chemically  treated  before  discharge.  Plastic  media  stripping  uses  no  water. 


For  F-4  aircraft,  the  wash  water  waste  amounts  to  approximately  200,000 
gallons  per  aircraft.  Wastewater  from  wet  chemical  stripping  must  be 
pretreated  before  discharge  to  municipal  treatment  plants.  Pretreatment 
programs  must  consider  all  waste  Inputs  and  treatment  systems  must  be 
developed  to  meet  effluent  criteria.  Hill  A.F.B.,  Ogden,  Utah,  recently 
completed  an  engineering  study  and  cost  estimate  evaluating  alternatives  to 
meet  the  new  pretreatment  standards  for  toxic  organic  compounds  (Radian 
Corp.,  1985,  Case,  Lowe  and  Hart,  Inc.,  1985).  The  principle  waste  sources 
contributing  toxic  organic  compounds  were  Identified  as  the  painting  and 
paint  stripping  operations.  The  pretreatment  system  design  Included 

filtration,  air  stripping,  and  carbon  adsorption  to  remove  toxic  organic 
compounds  from  the  wastewater.  The  estimated  system  construction  cost  is 
$2,777,750  and  annual  operating  costs  are  estimated  to  be  $1,028,000.  These 
costs  are  In  addition  to  the  existing  on-site  treatment  plant  which  removes 
metals  and  other  conventional  pollutants. 

Thirty-five  percent  (210,000  gal/day)  of  the  600,000  gallons  per  day  of 
wastewater  treated  1n  the  existing  on-base  Industrial  waste  plant  Is 
generated  from  solvent  stripping  operations.  20,000  -  30,000  gallons  of 
water  1s  used  to  wash  off  the  stripper  and  paint  residue  for  each  stripper 
application.  Several  applications  of  stripper  are  normally  required.  Water 
Is  also  used  to  wash  floors  and  general  area  maintenance  which  all 
contributes  to  the  wastewater  flow.  Annual  cost  of  chemicals  to  operate  the 
Industrial  waste  plant  Is  $912,500.  Reducing  the  waste  flow  by  35  percent  Is 
estimated  to  reduce  treatment  chemical  use  by  an  equal  percentage  and  save 
$319,375  annually.  Additional  savings  In  maintenance  and  operational 
expenses,  such  as  equipment  repair  and  replacement,  and  labor,  for  the 

industrial  waste  plant  will  also  probably  be  realized.  Assuming  these, 
annual  operation  and  maintenance  costs  amount  to  60  percent  of  the  estimated 
$2.3  million  capital  cost  of  the  new  plant.  The  35  percent  decrease  In  flow 

to  the  pretreatment  facility  should  reduce  these  costs  by  15  percent.  The 

operation  and  maintenance  cost  savings  will  be  $207,000  annually.  The  total 
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estimated  annual  chemical  and  operational  cost  savings  are  $526,375  (see 
Table  6.4). 

Hazardous  Waste 

The  existing  H111  A.F.B.  wastewater  treatment  plant  produces  approximately 
3,000  tons  of  sludge  per  year  which  Is  10  percent  solids  by  weight.  The 
sludge  Is  classified  as  a  hazardous  waste  because  of  Its  metal  content.  The 
sludge  Is  transported  by  truck  to  California  where  It  1s  disposed  at  a 
licensed  hazardous  waste  disposal  site  for  a  total  cost  of  $200/ton.  The 
waste  water  containing  solvent  and  paint  residual  generated  from  solvent 
stripping  F-4  aircraft  Is  estimated  to  contribute  35  percent  of  the  total 
sludge  produced  from  Hill  A.F.B.  Therefore,  solvent  stripping  contributes 
approximately  1,050  tons  of  the  total  3,000  tons  produced  annually.  The  only 
hazardous  waste  produced  by  plastic  media  stripping  Is  the  dry  residue 
consisting  of  paint  chips  (120  pounds  per  aircraft.)  and  spent  plastic  media 
(200  pounds  per  aircraft)  —  only  34  tons  per  year.  The  decrease  In 
hazardous  waste  production  Is  1,016  tons  annually,  a  99.9  percent  reduction, 
and  $218,000  savings  In  annual  disposal  costs.  Refer  to  Table  6.4  for 
savings  estimates. 
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Table  6.4 


Savings  Comparison* 

Plastic  Media  vs.  Solvent  Paint  Stripping 


Annual  Cost 


Savings 


Savings 


Hazardous  waste  Generates  1/100  the  waste  $  218,000 

sludge  which  requires 
hazardous  waste  disposal 


Wastewater  Pollution  Eliminates  generation  of  $  526,375 

210,000  gallons  per  day 
of  wastewater  which  must 
be  treated  in  an  on-base 
waste  treatment  plant 
before  discharge  to  the 
City  municipal  treatment 
plant 


Materials  Eliminates  the  use  of  $1,091,340 

chemical  solvents/ 
requires  minimal  use  of 
plastic  media  to  make  up 
for  worn  out  media 


Total  Annual  Pollution  Control  Savings 
for  215  F-4  Aircraft  $1,835,715 


*  Quantity  and  cost  saving  estimates  are  based  on  stripping 
215  F-4  aircraft  annually. 


DEPARTMENT  OF  THE  AIR  FORCE 
UNITED  STATES  AIR  FORCE  HOSPITAL  HILL  (AFLC) 
HILL  AIR  FORCE  BASE,  UTAH  84086 


SGB  (Mr.  V1gn/71078)  »  JUi  oa 

DOD  Environmental  Leadership  Project,  Plastic  Media  Paint  Stripping,  Hill  Air 
Force  Base 


Mr.  Brian  P.J.  Higgins,  PhD,  PE 
Training  Program  Manager 
1160  Rockville  Pike,  Suite  202 
Rockville,  Maryland  20852 


1  In  your  letter  dated  7  Jun  85,  and  our  telephone  conversation,  you 
requested  information  concerning  the  health  and  safety  aspects 

from  chemical  paint  stripping  to  plastic  media  paint  stripping.  This  office 
will  provide  separate  safety  and  health  information  along  with  a  little 
history  of  each  operation. 

2  Building  220,  Aircraft  Cleaning  and 

put  into  operation  in  1957.  The  aircraft  hanger  featured  a  uni cjue  mechanical 
ventilation  system,  the  design  of  which  was  years  ahead  ot  the  state  of  tne 
art." 

3  Chemicals  of  various  types  were  and  are  being  used  to  clean 

t™  a1?cr.ft  Sr  .Ircr.ft  cSmponent  parts.  Prasantly  such  chmicals  as  PD-6dO 

Type  n,  alkaline  base  soap,  and  various  types  of  paint 

used  at  Bldg  220  (reference  Attachment  1  for  list  of  chemicals  and  their 

specific  use). 

4.  In  "Building  220,  the  aircraft  cleaning  and  paint  stripping  hangar  and 
small  parts  paint  stripping  shops  are  large  open  areas 

exhaust  and  make-up  ventilation  systems  that  remove  chemical  vapors  from  the 
work  areas  (reference  Attachment  2).  The  make-up  air  enters  through  the 
entire  west  wall,  moves  across  the  entire  cross  section  of  the  hangar,  and  is 
exhausted  at  the  east  wall  by  16  exhaust  ventilation  fans.  Air  flows  through 
the  entire  hangar  at  a  rate  of  500.000  cubic  faet  per  minute.  The  sfll  PJ^tj 
paint  stripping  shop  has  three  combined  exhaust  hoods  that  remove  all  chemical 
vapors  during  small  parts  paint  stripping  operations, 

5.  All  employees  are  provided  and  are  required  to  use  coverans,  rubber 
gloves,  goggles,  face-shields,  rubber  boots,  respirators  (dust, 

type,  and  airline  hood)  and,  when  needed,  rubber  coveralls  witn  hood  while 
using  or  handling  chemicals. 


7LTCC  -  £ijelint  a/  the  TLtrosface  Oeem 
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6.  Industrial  hygiene  surveys  of  Building  220  have  Indicated  that  employees 
working  In  the  paint  stripping  hangar  do  not  use  chemicals  eight  hours  per 
workday,  five  da»ys  per  workweek.  Employees  working  In  the  small  parts 
cleaning  and  stripping  area  do  use  chemicals  eight  hours  per  workday,  five 
days  per  workweek.  However,  air  samples  collected  In  these  two  work  areas,  on 
all  chemicals  used,  have  been  below  the  allowable  Time  Weighted  Average  (TWA) 
exposure  concentration  per  AFOSH  Standard  161-8  and  OSHA  1910.1000. 

7.  Noise  levels  from  disc  senders,  steam  cleaners,  and  ventilation  systems 
range  from  82-92  d3A.  Employees  are  required  to  use  ear  protection  while 
using  this  equipment  and  when  working  near  the  exhaust  ventilation  systems. 

8.  Occupational  physicals  are  based  on  our  air  samples,  potential  risks, 
history  of  work  area  (Compensation  Claims  submitted,  accident  Investigating 
and  Environmental  Differential  Pay  submittals,  etc.).  All  employees  are 
provided  with  Occupational  Physical  Examination  No.  T-13,  which  entails: 

a.  1.1  ver  functions. 

b.  Urinalysis  (albumin  sugar). 

c.  Skin  examination. 

d.  Urine  phenol. 

e.  Superficial  eye  examination. 

f.  Biological  Indicators. 

g.  Audiograms. 

9.  The"  bead  blasting  operation  at  Bldg  232  will  not  pose  the  potential  safety 
and  health  hazards  of  the  chemical  cleaning  and  paint  stripping  operations  In 
Building  220.  However,  the  following  safety  and  health  measures  will  be 
required  during  bead  blasting  operations. 

a.  Use  of  abrasive  blasting  breathing  airline  hoods,  coveralls,  leather 
gloves,  and  safety  shoes. 

b.  Ear  protection. 

c.  All  mechanical  ventilation  systems  will  be  operational. 

d.  Hangar  doors  must  remain  closed. 

e.  Employees  leaving  the  work  area  while  other  employees  are  bead 
blasting  shall  disconnect  the  breathing  airline  from  the  hood  and  walk  outside 
the  building  before  removing  the  hood. 

f.  Employees  will  not  enter  the  facility  during  the  bead  blasting 
operating  unless  they  are  wearing  an  abrasive  blasting  hood. 

g.  Workers  removing  or  cleaning  bead  blasting  from  floors,  aircraft  or 
equipment  (with  shovels,  compressed  air  guns,  brooms  or  brushes)  shall  wear 
coveralls,  dust  respirators  and  goggles. 
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h.  Breathing  air  shall  he  connected  to  a  filter  system  which  removes 
water,  oil,  odor,  organic  and  carbon  monoxide.  Breathing  air  snail  be 
connected  to  a  carbon  monoxide  warning  device. 

10.  Noise  readings  taken  inside  the  abrasive  blasting  area  indicated  levels 
which  ranged  from  91  to  95  dBA.  Ear  protection  is  required. 

11,  All  employees  will  be  provided  with  Occupational  Physical  Examination 
Mo  T-23,  which  entails: 


a.  Biological  indicator. 

b.  Audiogram. 

c.  Complete  blood  count. 

d.  Chest  x-ray. 

e.  Urinalysis. 

f.  Pulmonary  function. 

g.  Visual  acuity. 

h.  Skin  examination. 


12.  The  following  Air  Force  Regulations  and  Standards  are  applicable  to  these 
two  operations: 


Hazard 


Regulation  or  Standard 


Hazardous  noise  exposure 
Personal  protection  equipment 
Respiratory  Protection  Program 
Industrial  ventilation 
Permissible  exposure  limits  for  chemical 
substances 

Exposure  to  Inorganic  lead 
Standard  Ocri,(pational  Health  and  Aerospace 
Medicine  Program 


AFR  161-35 
AFOSH  Std  127-31 
AFOSH  Std  161-1 
AFOSH  Std  161-2 
OSHA  1910.1000  and 
AFOSH  Std  161-8 
AFOSH  Std  161-16 
AFR  161-33  and 
AFOSH  Std  161-17 


13  If  additional  information  is  required,  contact  Mr.  T.  Sam  Vigil  at 
telephone  number  801-777-1078. 


T.  SAM  VreiL,  Asst.  Chief 
Bioenvironniental  Engineering  Svc: 


2  Atch 

1  Bldg  220  Chemicals 

2  Exhaust  Ventilation  System 


ATTACHMENT  1 


CHEMICALS  USED  BY  CLEANING  &  DISASSEMBLY  BLDG  220 


SOLVENT:  PD  6S0  type  II.  It  is  low  grade  kerosene  and  is  used  for  washing 

dovm  engines  and  engine  plumbing.  You  must  use  goggles, 
coveralls  and  gloves.  It  has  a  flash  point  of  130°  r,  and  a 
TLV  of  500  PPM.  In  confined  areas  use  bresthlng  airline 

respirators. 


CLEANING  MlL-C-87936  la  an  alkaline  water  base  soap  and  MIL-C-43616  which 

COMPOUND:  is  a  solvent  emulsion  type  soap.  They  are  both  used  for  washing 

aircraft  and  small  parts.  You  must  wear  goggles,  rubber  gloves, 
coveralls  and  respiratbr  with  organise  type  filters.  ' 

MIL-C-43616  has  a  flash  point  of  190°  F,  and  a  TLV  of 
500  PPM. 

I  • 

PAINT  MZL-B-25134B,  methylene^  chloride  base,  used  in  stripping  small 

REMOVER  parts  that  are  painted  with  lacguet^  must  use  goggles,  / 
LACQUER  coveralls,  rubber  boot^  and  rubber*  gloves.  If  area  is  not  V 

properly  ventilated,  use  respirator  with  organic  type  filter,  it' 
has  no  flash  point  , and  the  TLV  is  lOQ  PPM.' 

PAINT  B&B  S07S-NP,  is  an  acid  basis  stripper  used  for  stripping 

STRIPPER;  aircraft.  Care  must  be  used  to  malke'sure  you  do  not  get  it  on 

skin  or  clothing.  The  acid  will  give  a  burning  aensatlon  of  the 
skin  and  discolor  it  for  a  time.  Rubber  boots,  goggles rubber 
gloves,  a  combination  acid  and  organic  type  cartridge’^iil'be' 
used,  or  an  airline  h|^  respirator  with  rubber  suit. ^ It  has'  no 
flash  point  and  the  TLV  Is  100  PPM  for  methylene  chloride. 

PAINT  Turco  5873  Is  a  non  acid  paint  stripper  to  be  used  on  high 

STRIPPER:  strength  ateel,  and  magnesium  parts.  You  must  wear  goggles, 

coveralls,  rubber  boots  and  rubber  gloves  if  you  do  not  have 
proper  ventilation  use  a  eespiwSwa  with  an  organic  and  acid  type 
cartridge  respirator. 


PAINT 

STRIPPER; 


\  nir 
\ 
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HOT  TANK  Eldorado  NR  P2230,  MIL-R-83693  is  used  to  clean  paint  and  grease 
STRIPPER:  from  small  parts  that  are  impractical  to  atrip  by  hand.  It  is 

also  used  to  remove  paint  from  large  items  that  reguire  longer 
exposure  to  stripping  compounds  to  remove  the  paint.  You  must 
use  goggles  and  rubber  gloves  when  placing  items  in,  or  removing 
items  from  the  tank.  The  effects  of  this  stripper  is 
narcosysnthesls,  dlzsiness  and  poasible  loss  of  consciousness. 
Emergency  and  first  aid  procedures:  Remove  person  to  well 
ventilated  area.  If  in  eyes  rinse  area  with  cold  water,  and 
eonawla  medical  aid.  \  \ 
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DEPAUTMENT  O'-  THE  AIR  FORCE 
HEADQUARTERS  OGDEN  AIR  LOGISTICS  C  ENTER  (AFLC) 
HILL  AIR  FORCE  BASE.  UTAH  B405b-5149 


MAQC  (72302) 

Heavy  Metals  In  Bead  Blast  Media  (85-1622-83) 


MABEB  (Galen  Seek) 

1.  Samples  came  from  a  water  trap  of  bead  blast  dust.  Since  our 
dry  bead  blast  residue  proved  to  be  EP  toxic  and  therefore, 
hazardous  waste,  these  samples  were  submitted  to  determine 
correct  disposal  procedures.  The  water  in  the  trap  can  be 
decanted  so  we  determine  the  BP  toxicity  on  the  liquid  and  the 
solid  separately.  Then  the  solids  were  digested  and  analyzed  for 
total  metals.  Results  in  parts  per  million  follow: 


Liquid 

Solids 

Solids 

(BP 

Toxicity  and  Total) 

(EP  Toxicity) 

(Total) 

Cr 

(total) 

3.5 

9 

192 

Cd 

0.2 

23 

68 

Pb 

0.7 

1.7 

209 

Cr 

(VI) 

4.4 

2.  Based  upon  the  analysis,  the  liquid  portion  may  be  decanted 
off  and  disposed  of  in  the  industrial  drain.  Solids  should  be 
retained  .and  turned  in  as  hazardous  waste. 

R.  HAL  GORRINGE,  Chief 
Chemical  Laboratory 
Directors te  of  Maintentance 
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PROJECT  OF  EXCELLENCE 
HILL  AIR  FORCE  BASE 


PLASTIC  MEDIA  PAINT  STRIPPING 
AUGUST  13-14.  1985 


Presented  by  Allan  Dalpias,  Environmental  Coordinator,  Hill  AFB 


INDUSTRIAL  WASTEWATER  TREATMENT  PLANT 

HISTORY 


YEAR 

DESIGN  FLOW 

1956 

PLANT 

START  UP 

.33 

MGD 

1960 

PLANT 

MODIFIED 

.5 

MGD 

1971 

PLANT  MODIFIED 

1.0 

MGD 

1979 

PLANT 

MODIFIED 

1.5 

MGD 

INDUSTRIAL  WASTEWATER  GENERATORS 


emSSSS  419TH  MA 

3B8TH  OTHER 
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INDUSTRIAL  WASTEWATER  TREATMENT  PLANT 

ANNUAL  FLOWRATES 
MILLION  GALLONS 
250  r 


1978  1979  1980  1981  1982  1983  1984 

YEAR 


INDUSTRIAL  WASTEWATER  TREATMENT  PLANT 
CURRENT  OPERATIONS 


•24  HOUR-7  DAYS  PER  WEEK  OPERATION 

•PROVIDES  TREATMENT  FOR; 

♦OILS  AND  GREASES 
♦HEAVY  METALS 
♦CYANIDES 
♦ACIDS  AND  BASES 

•SERVES* 

♦MAINTENANCE  DIRECTORATE 
♦308TH  TACTICAL  FIGHTER  WING 
♦419TH  TACTICAL  FIGHTER  WING 
♦6614TH  TEST  SQUADRON 
♦CIVIL  ENGINEERING  DIVISION 


INDUSTRIAL  WASTEWATER  TREATMENT  PLANT 
CURRENT  PRETREATMENT  STANDARD  VIOLATIONS 

POLLUTANT  PERCENT  VIOLATIONS 

TOTAL  TOXIC  ORGANICS  GREATER  THAN  90% 

CHROMIUM  15,1% 

SILVER  11.6% 

LEAD  9.0% 

CADMIUM  1.8% 

NICKEL  0.6% 

CYANIDE  0.6% 


PLASTIC  MEDU  PAINT  STRIPPING 
ENVIRONMENTAL  IMPACTS 


•ENHANCES  PUBLIC  RELATION  EFFORTS  WITH  THE 
STATE  OF  UTAH  AND  THE  FEDERAL  EPA. 

•WILL  REDUCE  THE  AMOUNT  OF  HAZARDOUS  WASTE 
GENERATED  AS  REQUIRED  BY  THE  1984  AMMENDMENT 
TO  THE  RESOURCE  CONSERVATION  AND  RECOVERY  ACT. 

•REDUCES  THE  LOAD  ON  THE  INDUSTRIAL  WASTEWATER 
TREATMENT  PLANT 

♦REDUCES  THE  WASTESTREAM  FLOW 
♦REDUCES  TOTAL  TOXIC  ORGANIC  LOADING 
♦REDUCES  SLUDGE  HANDUNG  COSTS 
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Demonstrations  and  Tours 


7.1  Full-Scale  Prototype  for  Plastic  Media  Paint  Stripping  of  Fighter 
Aircraft  (Building  223) 


7.2  Modular  Equipment  for  Plastic  Media  Paint  Stripping  of  Aircraft 
and  Components  (Building  236) 


7.3  Conventional  Paint  Stripping  (Building  220) 

7.4  Industrial  Wastewater  Treatment  Facility  (Building  575) 

7.5  Defense  Property  Disposal  Office  (Building  55) 

7.6  Metallurgical  and  Nondestructive  Test  Branch  (Building  100,  Bay  E) 
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The  1984  Hazardous  and  Solid  Waste  Amendments: 
A  Bold  Experiment  in  Hazardous  Waste  Management 
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Christopher  Harris 

Zuckert,  Scoutt,  Rasenberger  and  Johnson 
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Tha  1984  amandmants  by  Congrata  to  tha  Ratourca  Contarvatlon  and  Racovary  Act 
(RCRA)  ratultad  primarily  from  a  aanta  of  frustration  with  ERA’S  apparant  lack  of  prograss 
In  addrassing  tha  myriad  problams  assoclalad  with  hazardous  wasfa  mansgamsni.  Tha 
amandmants  wars  also  a  manHaslatlon  of  Cof>grasa’  claar  sansa  of  purposa  In  wanting  lo  staar 
a  radically  dHfarant  coursa  at  much  graalar  spaad.  Whathar  this  bold  axpartmant  works  ramalns 
to  ba  saan.  ERA  appaars  to  ba  eommlltad  lo  carrying  out  both  tha  tatlar  and  spirit  of  tha  Haz¬ 
ardous  and  Solid  Wasla  Amandmants  of  1984,  but  no  ona  should  undarastimaia  tha  magnlluda 
of  tha  task. 


"Cradle  to  grave.” 

The  term  gained  currency  in  the  en¬ 
vironmental  field  in  the  mid-seventies. 
"From  beginning  to  end,"  it  was  meant 
to  imply . . .  and  all  in  between.  No  voids 
or  loopholes. 

The  “cradle  to  grave"  approach  was 
what  Congress  had  in  mind  when  in 
1976  it  passed  the  Resource  Conserva¬ 
tion  and  Recovery  Act.  By  enacting 
RCRA  Congress  believed  it  was  "closing 
the  loop,"  that  is,  extending  to  the  land 
the  kind  of  regulatory  safety  net  previ¬ 
ously  extended  to  air  through  the  Clean 
Air  Act  and  to  water  through  the  Fed¬ 
eral  Water  Pollution  Control  Act. 
Among  the  reforms  mandated  by  that 
Act  was  the  requirement  that  generators 
comply  with  a  comprehensive  manifest 
system,  a  method  by  which  hazardous 
wastes  would  be  traced  from  the  point  of 
manufacture  through  to  their  ulti¬ 
mate — and  presumably  safe — disposal 
or  destruction. 

However,  the  theory  and  practice 
didn’t  quite  match.  And  the  public's 
awarenes,s  of  that  fact  (prompted  in  part 
by  Congressional  scrutiny  of  the  RCRA 
program)  ultimately  lead  to  the  enact¬ 
ment  in  1984  of  a  dramatic  overhaul  of 
the  entire  RCRA  waste  management 
system.  Looking  back  over  the  past  few 
years  it  is  apparent  that  a  number  of 
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related  factors  converged  in  the  early 
1980s  to  set  the  stage  for  the  revolu¬ 
tionary  changes  that  Congress  pre¬ 
scribed. 

First,  it  became  increasingly  clear  to 
the  Congress  that  far  more  hazardous 
waste  actually  was  being  produced  each 
year  in  the  United  States  than  previ¬ 
ously  had  been  estimated.  In  1980  while 
EPA  was  working  to  develop  imple¬ 
menting  RCRA  regulations,  and  as 
Congress  in  1982  began  to  consider 
reauthorization  of  RCRA,  estimates 
were  that  some  11  billion  gallons — 40 
million  metric  tons — of  hazardous 
wastes  were  produced  each  year  in  the 
U.S.  By  mid-1983,  however,  the  esti¬ 
mated  amount  of  hazardous  waste  pro¬ 
duced  in  the  United  Slates  increased  to 
about  40  billion  gallons  annually — 150 
million  metric  tons — a  nearly  fourfold 
increase.  In  mid-1984,  EPA’s  final 
“National  Survey  of  Hazardous  Waste 
Generators  and  Treatment,  Storage  and 
Dispoasl  Facilities”  calculated  that  the 
amount  of  hazardous  wastes  generated 
each  year  in  the  U.S.  in  fact  totaled  more 
than  71  billion  gallons — 264  million 
metric  tons.  The  actual  quantity  was 
widely  acknowledged  to  be  higher  since 
various  categories  of  hazardous  waste 
(such  as  the  amount  produced  by  the  so 
called  small  quantity  generators)  were 
not  included  in  the  survey. 

Second,  reliance  on  land  disposal  of 
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hazardous  waste  continued  unabated. 
EPA’s  National  Survey  revealed  that  far 
more  hazardous  waste  was  disposed  of 
in  surface  impoundments,  in  under¬ 
ground  injection  wells  or  landfills  than 
through  incineration  or  other  methods 
of  treatment.  In  fact,  less  than  one- 
fourth  of  the  nation’s  hazardous  waste 
treatment  capacity  was  being  used,  ac¬ 
cording  to  the  EPA  study. 

Third,  concern  over  groundwater 
contamination  became  widespread 
throughout  the  early  1980s.  The  public’s 
awareness  of  groundwater  contamina¬ 
tion  increased  dramatically  as  a  result  of 
investigations  of  the  environmental  and 
health  problems  associated  with  haz¬ 
ardous  waste  sites  under  the  Compre¬ 
hensive  Environmental  Response, 
Compensation  and  Liability  Act  (com¬ 
monly  known  as  Superfund).  Supierfund 
sites  were  blamed,  in  large  part,  on  the 
failure  to  require  operating  hazardous 
waste  sites  to  comply  with  the  most 
basic  safeguards  to  protect  groundwater. 
At  the  same  time  leaks  from  under¬ 
ground  storage  tanks  that  caused  the 
contamination  of  drinking  water 
supplies  in  dozens  of  communities  re¬ 
ceived  national  media  attention. 

Fourth,  as  Congress  investigated  the 
integrity  of  hazardous  waste  landfills,  it 
came  to  the  conclusion  that  there  is  no 
such  thing  as  a  “secure"  landfill  (par¬ 
ticularly  for  liquid  wastes)  and  that 
virtually  all  conventional  landfills  ulti¬ 
mately  will  leak  into  subsurface  soils  and 
groundwater.  Congress  also  learned  that 
an  even  greater  danger  is  posed  by  sur¬ 
face  impoundments  because  they  re¬ 
ceive  much  larger  quantities  of  waste 
and  because  four  out  of  ten  impound¬ 
ments  have  no  liner.  (Very  few  have 
been  equipped  with  double  liners.) 
Proponents  of  the  1984  RCRA  Amend¬ 
ments  were  convinced  that  continued 
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overdependence  on  these  methods  of 
land  disposal  created  an  unnecessary 
risk  to  human  health  and  the  environ¬ 
ment,  particularly  since  cost-effective 
methods  of  treatment  were  available. 

Driven  primarily  by  these  consider¬ 
ations,  but  also  clearly  influenced  by  the 
political  controversies  surrounding  EPA 
mismanagement  of  the  hazardous  waste 
programs  during  the  first  two  years  of 
the  Reagan  Administration,  Congress  in 
1984  succeeded  in  doing  what  it  previ¬ 
ously  had  been  unable  to  do  since  the 
December  1980  passage  of  Superfund; 
that  is,  enact  a  major  piece  of  environ¬ 
mental  legislation.  In  fact.  President 
Reagan’s  November  8,  1984  signing  of 
the  Hazardous  and  Solid  Waste 
Amendment;  i.  f  1984  constituted  the 
final  step  of  ’,lie  most  comprehensive 
revision  of  any  environmental  law  since 
the  1977  rewrite  of  the  Clean  Water 
Act. 

Land  Disposal  Provisions — 

Tha  Heart  of  the  New  Law 

Despite  the  enormous  scope  of  the 
1984  amendments,  it  is  not  difficult  to 
single  out  the  set  of  provisions  that  form 
the  keystone  of  the  new  statute.  As  ex¬ 
pressed  in  the  provision  setting  forth  its 
finidings  and  objectives,  Congress  de¬ 
clared  that  certain  classes  of  land  dis¬ 
posal  facilities  are  not  capable  of  assur¬ 
ing  long-term  containment  of  certain 
hazardous  wastes.  To  avoid  substantial 
risk  to  human  health  and  the  environ¬ 
ment,  Congress  said  reliance  on  land 
disposal  should  be  minimized  or  elimi¬ 
nated,  and  it  said  land  disposal,  partic¬ 
ularly  landfill  and  surface  impound¬ 
ments,  should  be  the  least  favored 
method  for  managing  hazardous 
wastes. 

To  accomplish  this  purpose,  the  1984 
simendments  provide  EPA  with  unusu¬ 
ally  detailed  instructions  on  cutting 
back  on  land  disposal.  Section  201  re¬ 
quires  EPA  by  November  1986  to  pro¬ 
mulgate  rules  to  prohibit  land  disposal 
of  dioxins  and  solvents  unless  the  EPA 
Administrator  affirmatively  finds,  ”to 
a  reasonable  degree  of  certainty,”  that 
the  prohibition  on  land  disposal  of  those 
wastes  is  not  necessary  to  protect  public 
health  and  the  environment.  Eight 
months  later,  all  "California  list”  wastes 
(arsenic,  cyanide,  mercury,  lead,  halo- 
genated  organics  and  several  other 
hazardous  wastes)  are  banned  from  land 
disposal  unless  the  Administrator  makes 
the  same  type  of  finding. 

The  law  also  gives  EPA  rolling  dead¬ 
lines  of  45,  55  and  66  months  by  which 
it  must  adopt  rules  or  make  similar  "not 
necessary”  findings  on  land  disposal  of 
all  remaining  listed  and  identified  haz¬ 
ardous  wastes,  with  EPA  to  decide  the 
first  third  of  the  wastes  within  45 
months,  another  third  within  55  months 
and  the  final  third  by  the  end  of  6G 
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months  after  enactment.  In  a  unique 
Congressional  strategy  known  as  the 
“hammer,"  Congress  mandated  that  the 
land  disposal  bans  will  take  place  auto¬ 
matically  if  EPA  misses  the  statutory 
deadlines  for  acting  on  its  own. 

Section  202  of  the  1984  Amendments 
specifies  that  for  new,  replacement,  or 
expanded  landfills  permitted  after  No¬ 
vember  8,  1984  EPA’s  minimum  ac¬ 
ceptable  technology  standard  must 
provide  for  at  least  two  liners  as  well  as 
for  a  leacha  .s  collection  system  above 
and  between  the  liners. 

In  Section  215  Congress  went  beyond 
the  issue  of  addressing  merely  new  sur¬ 
face  impoundments  and  extended  ad¬ 
ditional  control  requirements  also  to 
existing  impoundments.  Specifically, 
Congress  established  detailed  techno¬ 
logical  retrofit  requirements— double 
liners  and  leak  detection,  or  their 
equivalents,  along  with  groundwater 
existing  monitoring  requirements — as 
the  minimum  standard.  Unless  these 
impoundments  are  allowed  an  exemp¬ 
tion  through  a  limited  variance,  the 
imF>oundments  have  four  years  in  which 
to  comply;  otherwise  they  can  no  longer 
receive,  store,  or  treat  any  hazardous 
wastes. 
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Leaking  Underground  Storage  Tanks 

It  is  worth  mentioning  that  the  Haz¬ 
ardous  and  Solid  Waste  Amendments 
were  not  limited  to  hazardous  and  solid 
wastes.  The  new  law  also  creates  a  major 
new  regulatory  program  to  control  leaks 
from  the  uncounted  hundreds  of  thou¬ 
sands  of  underground  product  storage 
tanks  around  the  country.  As  a  result,  it 
is  quite  possible  that  the  underground 
storage  tanks  regulatory  program  could 
be  as  large  as  all  other  elements  of  the 
RCRA  program. 

In  passing  the  new  regulatory  pro¬ 
gram,  Congress  was  acting  on  informa¬ 
tion,  compiled  by  the  Congressional 
Research  Service,  that  probably  some¬ 
where  between  7.5,000  and  100,000  tanks 
are  leaking  into  the  groundwater,  sur¬ 
face  water,  or  subsurface  soils  and  that 
another  350,000  will  be  leaking  in  the 
next  five  years.  However,  the  actual 
number  of  underground  storage  tanks  in 
the  United  States  is  unknown,  as  is  the 
number  of  tanks  actually  leaking.  Given 
that  many  tanks  are  believed  to  be 
nearing  the  end  of  their  expected  15-20 
years  life  spans,  estimates  are  that  a 
great  many  more  tanks  will  begin  leak¬ 
ing  over  the  next  decade. 
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Congress  in  Title  VI  mandated 
adoption  of  a  new  regulatory  program 
applying  to  tanks  (and  connected  pip¬ 
ing)  that  store  at  least  10%  of  the  total 
volume  of  their  "regulated  substance” 
underground.  The  program  is  to  apply 
to  petroleum  products  and  hazardous 
substances  designated  under  Super¬ 
fund. 

To  assist  EPA  and  the  states  in  de¬ 
veloping  a  nationwide  inventory  of  un¬ 
derground  tanks,  owners  of  under¬ 
ground  tanks  have  until  May  1986  to 
notify  a  designated  state  or  local  agency 
of  the  existence  of  each  tank  as  well  as 
its  age,  size,  type,  location  and  uses. 
Similar  information  is  also  required  for 
tanks  which  have  been  taken  out  of  op¬ 
eration  since  January  1, 1974. 

On  the  regulatory  front,  EPA  is 
charged  with  promulgating  leak  detec¬ 
tion,  prevention,  and  corrective  action 
regulations  for  underground  storage 
tank  owners.  EPA's  regulations,  which 
will  apply  to  new  as  well  as  existing 
tanks,  must  be  “sufficient  to  protect 
human  health  and  the  environment” 
and  they  may  take  into  account  differ¬ 
ences  in  climate  conditions,  tank  use 
and  age,  hydrogeology,  and  other  fac¬ 
tors.  EPA  also  has  authority  under  the 
law  to  adopt  rules  on  insurance  or  other 
forms  of  financial  responsibility  for 
corrective  actions  and  for  compensation 
to  third  parties  for  bodily  injury  or 
property  damages. 

Title  VI  also  prohibits  the  installation 
of  "bare  steel”  tanks  (i.e.  those  without 
adequate  corrosion  protection)  unless 
properly  conducted  soil  tests  show  that 
the  resistivity  (the  corrosion  potential) 
of  the  soil  is  12,(X)0  ohm/cm  or  greater. 
Although  the  Administrator  is  autho¬ 
rized  to  modify  this  prohibition,  it  is  not 
likely  that  it  would  be  made  less  strin¬ 
gent. 

Small  Quanllly  Generalors 

When  EPA  promulgated  its  RCRA 
regulations  in  1980,  it  exempted  "small 
quantity  generators”  (those  producing 
up  to  1000  kg  of  hazardous  waste  per 
month)  from  most  RCRA  requirements. 
This  regulatory  decision  in  effect  al¬ 
lowed  those  generators  to  dispose  of 
wastes  directly  in  sanitary  landfills  or 
into  sewers,  practices  not  generally  re¬ 
garded  as  safe.  This  "regulatory  loop¬ 
hole,"  as  jritics  described  it,  also  ex¬ 
empted  small  quantity  generators  from 
having  to  notify  transporters  that  the 
wastes  being  transported  were  in  fact 
hazardous. 

In  response  to  EPA's  unwillingness  to 
impose  any  substantial  requirements  of 
small  quantity  generators.  Congress  in 
lh<-  1981  Amendments  mandatetl  that 
anyone  prorlucing  lietwcen  100  and  1000 


kg  of  waste  per  month  must,  by  August 
1985,  properly  identify  the  wastes  being 
transported  off-site  for  treatment, 
storage  or  disposal.  While  requiring  that 
the  wastes  be  properly  manifested,  the 
new  law  states  that  generators  in  the 
100-1000  kg/month  range  need  not 
comply,  at  least  initially,  with  the  more 
complex  requirements  such  as  waste 
testing.  Under  the  law,  EPA  is  to  com¬ 
plete  a  study  of  small  quantity  genera¬ 
tors  by  the  end  of  March  1985,  and  by 
March  1986  it  must  adopt  rules  for  small 
generators  in  the  100-1000  kg/month 
range.  If  the  Agency  fails  to  promulgate 
rules  by  the  end  of  March  1986,  small 
quantity  generator  wastes  as  of  that  date 
must  go  only  to  hazardous  waste  treat¬ 
ment,  storage,  or  disposal  facilities 
permitted  under  Subtitle  C  of  RCRA. 

Burning  and  Blending 

Another  regulatory  “loophole”  that 
caused  Congress  a  great  deal  of  concern 
was  the  exemption  for  facilities  burning 
hazardous  wastes  for  the  purpose  of 
"energy  recovery.”  The  practice  of 
blending  of  hazardous  wastes  (such  as 
PCBs  or  chlorinated  solvents)  with 
heating  oil  for  subsequent  sale  to  un¬ 
suspecting  customers  had  become  a  se¬ 
rious  potential  health  problem  in  New 
York  and  New  Jersey,  and  Congress  was 
in  no  mood  to  allow  it  to  become  a  na¬ 
tionwide  health  threat.  Of  particular 
concern  to  the  Congress  was  the  possi¬ 
bility — and  even  likelihood — that  more 
and  more  hazardous  wastes  would  be 
burned  in  boilers  and  other  heat  recov¬ 
ery  facilities  precisely  to  avoid  RCRA 
regulation  and  the  costs  of  treatment  or 
disposal. 

To  address  the  “burning  and  blend¬ 
ing”  problem.  Congress  mandated  that 
EPA  be  notified  by  facilities  blending 
hazardous  wastes  with  fuel  for  distri¬ 
bution  or  marketing  for  energy  recovery. 
EPA  has  until  November  1987  to  adopt 
standards  for  transporters  and  facilities 
burning  fuels  containing  hazardous 
wastes.  In  addition,  purchasers  of  such 
fuels  must  be  notified  of  the  hazardous 
makeup  of  their  fuels.  Certain  exemp¬ 
tions  from  the  rules  are  provided  for 
petroleum  coke  and  for  de  minimis 
quantities  of  hazardous  wastes.  Onsite 
petroleum  refinery  operations  are  spe¬ 
cifically  exempted  from  the  labeling 
requirements. 

Continuing  Ralaasas — Th*  "Mlnl- 
Suparfund" 

Section  206  of  the  1984  Amendments, 
"Continuing  Releases  at  Permitted  Fa¬ 
cilities,"  has  been  described  as  a 
"Mini-Suporfund,"  as  something  of  a 
"sleeper"  within  the  overall  Amend- 
menU. 
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In  passing  Section  20G,  Congress  was 
concerned  that  EPA  regulations  did  not 
require  facilities  permitted  under  RCRA 
to  address  all  releases  of  hazardous 
wastes  from  all  solid  waste  management 
units  at  a  particular  facility.  "A  facility 
which  is  causing,  for  example,  ground- 
water  contamination  from  inactive  units 
could,  therefore,  seek  a  permit  under 
RCRA  for  active  units  and  receive  the 
permit  without  having  to  clean  up  the 
contamination,”  Senate  Environment 
and  Public  Works  Committee  Counsel 
Steven  J.  Shimberg  has  written. 

Under  the  new  law,  permits  must  re¬ 
quire  “corrective  action  for  all  releases 
of  hazardous  waste  or  constituents  from 
any  solid  waste  management  unit  at  a 
treatment,  storage,  or  disposal  facility 
seeking  a  permit  (under  Subtitle  C)  re¬ 
gardless  of  the  time  at  which  waste  was 
placed  in  such  unit.” 

Writing  in  Legal  Times  of  Washing¬ 
ton,  attorneys  James  A.  Rogers  and 
Dorothy  A.  Darrah  of  Skadden,  Arps, 
Slate,  Meagher  &  Flom  in  Washington, 
D.C.,  have  stated  accurately  that  Section 
206  "is  designed  to  remedy  the  situation 
in  which  a  landfill  owner  attempts  to 
demonstrate  to  EPA  that  contamination 
in  groundwater  emanates  from  ‘old’ 
(pre-RCRA)  disposal  and  that  therefore 
remedial  action  required  as  part  of  a 
RCRA  permit  is  inappropriate.”  Ac¬ 
cording  to  Rogers  and  Darrah,  under 
EPA’s  current  regulations,  an  owner 
need  not  clean  up  plumes  of  contami¬ 
nation  under  a  facility  when  those 
plumes  are  attributable  to  wastes  dis¬ 
posed  of  prior  to  the  effective  date  of 
EPA’s  groundwater  cleanup  (corrective 
action)  requirements,  “Congress  now 
has  deemed  this  dichotomy  unaccept¬ 
able,”  they  wrote.  Rogers  and  Darrah  sec 
in  the  Section  206  provisions  "enormous 
implications  for  the  many  industrial 
sites  with  subsurface  contamination 
resulting  from  pre-RCRA  activities.  The 
new  section  appears  to  say  that  any 
permit  issued  (by  EPA  or  an  authorized 
state)  must  require  the  cleanup  of 
problems  at  all  areas  on  the  site  even  if 
the  source  of  the  pollution  would  not 
itself  now  be  regulated  as  a  hazardous 
waste  unit  under  RCRA  because  the 
materials  disposed  of  are  not  hazardous 
wastes  or  because  they  were  placed  there 
before  RCRA,  or  both.” 

However,  in  order  to  avoid  delays  in 
the  permit  process.  Congress  provided 
that  permits  may  be  issued  with  com¬ 
pliance  schedules  for  corrective  action 
in  cases  where  the  corrective  action 
cannot  be  completed  prior  to  issuance  of 
the  permit. 

Imminent  and  Substantial 
Endangermeni  and  Citizen  Suits 

Although  RCRA  is  fundamentally  a 
regulatory  scheme  for  addressing  haz¬ 
ardous  waste  problems,  it  also  provides 
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EIPA  under  Section  7003  with  the  ability 
to  obtain  injunctive  relief  against  any 
person  contributing  to  an  "imminent 
and  substantial”  endangerment  created 
by  the  handling,  storage,  treatment, 
transportation  or  disposal  of  any  solid  or 
hazardous  waste.  According  to  a  1979 
report  by  the  Subcommittee  on  Over¬ 
sight  and  Investigations  of  the  House 
Interstate  and  Foreign  Commerce 
Committee  (the  Eckhardt  Report), 
Section  7003  was  designed  to  provide 
the  EPA  Administrator  with  “overriding 
authority"  to  respond  to  situations  in¬ 
volving  a  substantial  threat  to  public 
health  or  the  environment  regardless  of 
other  remedies  provided  in  RCRA. 

Since  1979,  the  Department  of  Jus¬ 
tice,  on  behalf  of  EPA,  has  filed  ap¬ 
proximately  90  Section  7003  actions. 
(One  of  the  first  of  these  was  against  the 
companies  responsible  for  the  improper 
disposal  at  Love  Canal.)  Yet,  despite  its 
extensive  use,  the  wording  of  Section 
7003  was  not  free  from  ambiguity,  and 
a  number  of  courts  have  ruled  that  its 
reach  is  limited. 

•Taken  together,  these  adverse  rulings 
held  that  a  Section  7003  action  could  not 
be  used  to  compel  a  non-negligent  offsite 
generator  to  help  in  the  clean-up  of  a 
waste  site  where  its  wastes  were  dis¬ 
posed  of.  Although  other  court  decisions 
gave  Section  7003  a  much  broader 
reading.  Congress  was  worried  that  the 
Government’s  principal  enforcement 
tool  was  being  misinterpreted  and  seri¬ 
ously  weakened.  Section  7003  was  re¬ 
written  and,  although  the  revisions  were 
labeled  a  simple  “clarification”  of  ex¬ 
isting  law,  the  House  Energy  and  Com¬ 
merce  Committee  left  no  doubt  that  it 
intended  to  legislatively  overrule  the 
adverse  holdings; 

“These  amendments  are  intended  to 
clarify  the  breadth  of  Section  7003  as  to 
the  persons,  conditions  and  acts  it 

covers - |A)nyone  who  has  contributed 

to  the  creation,  existence  or  maintenance 
of  an  imminent  and  substantial 
endangerment  is  subject  to  the  equitable 
power  of  Section  7003,  without  regard  to 
fault  or  negligence.  Such  persons 
include,  but  are  not  limited  to.  past  and 
present  generators  (both  off-site  and  on- 
site) , .  ,  past  and  present  owners  and 
operators  of  waste  treatment  storage  or 
disposal  facilities  and  past  and  present 
transporters  .  .  .  Thus,  for  example,  non- 
ncgligent  generators  whose  wastes  are  no 
longer  being  deposited  or  dumped  at  a 
particular  site  may  be  ordered  to  abate 
the  hazard  to  health  or  the  environment 
posted  by  the  leaking  of  wastes  they  once 
depMited  or  caused  to  be  deposited  on 
the  site  ■' 

Ha'ung  made  sure  that  the  imminent 
and  substantial  endangerment  provision 
could  be  used  as  originally  intended. 
Congress  also  provided  to  individual 


citizens  the  right  to  force  clean-up  of 
hazardous  waste  sites.  Thus,  as  a  result 
of  a  major  expansion  of  the  existing  cit¬ 
izens  suit  provision  (7002),  any  person 
may  bring  an  action  to  abate  an  immi¬ 
nent  and  substantial  endangerment  in¬ 
volving  the  management  or  disposal  or 
solid  or  hazardous  waste. 

Although  Congress  placed  substantial 
enforcement  authority  in  the  hands  of 
ordinary  citizens,  it  took  steps  to  assure 
that  the  citizens  suit  provision  was  not 
used  to  prevent  or  delay  Superfund 
clean-ups  or  interfere  with  ongoing 
RCRA  enforcement  efforts.  Therefore, 
a  citizen  may  not  sue  1)  where  EPA  has 
commenced,  and  is  diligently  prosecut¬ 
ing,  actions  under  Section  7003  or  Sec¬ 
tion  106  of  Superfund;  2)  where  the 
State  has  commenced  and  is  diligently 
prosecuting  an  imminent  and  substan¬ 
tial  endangerment  action  under  Section 
7002;  3)  while  the  Administrator  or  the 
State  is  actually  engaging  in  a  removal 
action  under  Section  104  of  Superfund 
or  has  incurred  costs  to  initiate  a  Re¬ 
medial  Investigation/Feasibility  Study 
(RIFS)  under  Section  104  of  Superfund 
and  is  diligently  proceeding  with  a  re¬ 
medial  action;  and  4)  where  the  Ad¬ 
ministrator  has  obtained  a  court  order 
(including  a  consent  degree)  or  issued  an 
administrative  order  under  Section  106 
of  Superfund,  or  Section  7003  pursuant 
to  which  a  responsible  party  is  diligently 
conducting  a  removal  action,  RIFS  or 
proceeding  with  a  remedial  action. 
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Moreover,  citizen  suits  cannot  be  used 
to  challenge  the  siting  or  permitting  of 
hazardous  waste  facilities. 

Conclusion 

The  numerous  and,  in  some  cases, 
drastic  revisions  that  Congress  made  to 
RCRA  resulted  primarily  from  a  sense 
of  frustration  with  EPA’s  apparent  lack 
of  progress  in  addressing  the  myriad 
problems  associated  with  hazardous 
waste  management.  The  1984  amend¬ 
ments  were  also  a  manifestation  of 
Congress’  clear  sense  of  purpose  in 
wanting  to  steer  a  radically  different 
course — and  at  much  greater  speed. 
Whether  this  bold  experiment  works 
remains  to  be  seen.  EPA  appears  to  be 
committed  to  carrying  out  both  the  let¬ 
ter  and  spirit  of  the  Hazardous  and  Solid 
Waste  Amendments  of  1984,  but  no  one 
should  underestimate  the  magnitude  of 
the  task. 


Bud  Ward  is  Editor  of  The  Envi¬ 
ronmental  Forum,  a  monthly  maga¬ 
zine  published  by  the  Environmental 
Law  Institute  (ELI)  in  Wa.shington, 
D.C.  Christopher  Harris,  previously 
the  lead  House  counsel  on  the  1984 
Hazardous  and  Solid  Waste  Amend¬ 
ments,  is  an  attorney  with  the  law 
firm  of  Zuckert,  Scoutt,  Rasenberger 
and  Johnson  in  Washington,  D.C. 
Ward  and  Harris  are  coauthors  of 
Hazardous  Waste — Confronting  the 
Challenge,  a  new  book  to  be  pub¬ 
lished  this  spring  by  ELI. 
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APPENDIX  1.2 

preslclentlol  documents 

(3195-01-M] 

Title  3 — The  President 

Executive  Order  12088  October  13, 1978 

Federal  Compliance  With  Pollution  Control  Standards 


By  the  authority  vested  in  me  as  President  by  the  Constitution  and 
statutes  of  the  United  States  of  America,  including  Section  22  of  the  Toxic 
Substances  Control  Act  (15  U.S.C.  2621),  Section  313  of  .he  Federal  Water 
Pollution  Control  Act,  as  amended  (33  U.S.C.  1323),  Section  1447  of  the 
Public  Health  Service  Act,  as  amended  by  the  Safe  Drinking  Water  Act  (42 
U.S.C.  300j-6),  Section  118  of  the  Clean  Air  Act,  as  amended  (42  U.S.C. 
7418(b)),  Section  4  of  the  Noise  Control  Act  of  1972  (42  U.S.C.  4903), 
Section  6001  of  the  Solid  Waste  Disposal  Act,  as  amended  (42  U.S.C.  6961), 
and  Section  301  of  Title  3  of  the  United  States  Code,  and  to  ensure  Federal 
compliance  with  applicable  pollution  control  standards,  it  is  hereby  ordered  as 
follows: 

1-1.'  Applicability  of  Pollution  Control  Standards, 

1-101.  The  head  of  each  Executive  agency  is  responsible  for  ensuring  that 
all  necessary  actions  are  taken  for  the  prevention,  control,  and  abatement  of 
environmental  pollution  with  respect  to  Federal  facilities  and  activities  under 
the  control  of  the  agency. 

1-102.  The  head  of  each  Executive  agency  is  responsible  for  compliance 
with  applicable  pollution  control  standards,  including  those  established  pursu* 
ant  to,  but  not  limited  to,  the  following: 

(a)  Toxic  Substances  Control  Act  (15  U.S.C.  2601  el  setj.), 

(b)  Federal  Water  Pollution  Control  Act,  as  amended  (33  U.S.C.  1251  et 

teq.). 

(c)  Public  Health  Service  Act,  as  amended  by  the  Safe  Drinking  Water  Act 
(42  U.S.C.  SOOletseq.). 

(d)  Clean  Air  Act,  as  amended  (42  U.S.C.  7401  n  seq.), 

(e)  Noise  Control  Act  of  1972  (42  U.S.C.  4901  et  seq.). 

(0  Solid  Waste  Disposal  Act,  as  amended  (42  U.S.C.  6901  et  seq.). 

(g)  Radiation  guidance  pursuant  to  Section  274(h)  of  the  Atomic  Energy 
Act  of  1954,  as  amended  (42  U.S.C.  2021(h);  see  also,  the  Radiation  Protec* 
tion  Guidance  to  Federal  Agencies  for  Diagnostic  X  Rays  approved  by  the 
President  on  January  26,  1978  and  published  at  page  4377  of  the  Federal 
Register  on  February  1,  1978). 

(h)  Marine  Protection,  Research,  and  Sanctuaries  Act  of  1972,  as  amended 
(33  U.S.C.  1401,  1402,  1411-1421,  1441-1444  and  16  U.S.C.  1431-1434). 

(i)  Federal  Insecticide,  Fungicide,  and  Rodeniicidc  Act,  as  amended  (7 
US.C.  136rtw?.). 

1-103.  “Applicable  pollution  control  standards"  means  the  same  substan¬ 
tive,  procedural,  and  other  requirements  that  would  apply  to  a  private  person. 

1-2.  Agency  Coordination. 

1-201.  Each  Executive  agency  shall  cooperate  with  the  Administrator  of 
the  Environmental  Protection  Agency,  hereinafter  referred  to  as  the  Adminis- 
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trator,  and  Stale,  intcrsiaie,  and  local  agencies  in  ihc  prevention,  control,  and 
abatement  of  environmental  pollution. 

1-202.  Each  Executive  agency  sh.all  consult  with  the  Administrator  and 
with  Stale,  interstate,  and  local  agencies  concerning  the  best  techniques  and 
methods  available  for  the  prevention,  control,  and  abatement  of  environmen¬ 
tal  pollution. 

1-3.  Technical  Advice  and  Oversight. 

1-301.  The  Administrator  shall  provide  technical  advice  and  assi.siancc  to 
Executive  agencies  in  order  to  ensure  their  cost  effective  and  timely  compli¬ 
ance  with  applicable  pollution  control  standards. 

1-302.  The  administrator  shall  conduct  such  reviews  and  inspections  as 
may  be  necessary  to  monitor  compliance  with  applicable  pollution  coniiol 
standards  by  Federal  facilities  and  activities. 

1-4.  Pollution  Control  Plan. 

1-401.  Each  Executive  agency  shall  submit  to  the  Director  of  the  Office  of 
Management  and  Budget,  through  the  Administrator,  an  annual  plan  fur  the 
control  of  environmental  pollution.  The  plan  shall  provide  for  any  necessary 
improvement  in  the  design,  construction,  management,  operation,  and  mainte¬ 
nance  of  Federal  facilities  and  activities,  and  shall  include  annual  cost  esti¬ 
mates,  The  Administrator  shall  establish-guidelines  for  developing  such  i>lans. 

1-402.  In  preparing  its  plan,  each  Executive  agency  shall  ensure  that  the 
plan  provides  for  compliance  with  all  applicable  pollution  control  stantiards, 

1-403.  The  plan  shall  be  submitted  in  accordance  with  any  other  instruc¬ 
tions  that  the  Director  of  the  Office  of  Management  and  Budget  may  i.ssue, 

1-5.  Funding. 

1-501.  The  head  of  each  Executive  agency  shall  ensure  that  sullUieiu 
funds  for  compliance  with  applicable  pollution  control  $i,indard.s  arc  requested 
in  the  agency  budget. 

1-502.  The  head  of  each  Executive  agency  shall  ensure  that  funds  appro¬ 
priated  and  apportioned  for  the  prevention,  control  and  abatement  of  environ¬ 
mental  pollution  arc  not  used  for  any  other  purpose  unless  permitted  by  law 
and  specifically  approved  by  the  Office  of  Management  and  Budget. 

1-6.  Compliance  Il'iM  Pollution  Conirob. 

1-601. 'Whenever  the  Administrator  or  the  appropriate  State,  interstate, 
or  local  agency  notifies  an  Executive  agency  that  it  is  in  violation  of  an 
applicable  pollution  control  standard  (see  Section  1-102  of  this  Order),  llie 
Executive  agency  shall  promptly  consult  with  the  notifying  agency  and  provide 
for  its  approval  a  plan  to  achieve  and  maintain  compliance  with  the  applicable 
pollution  control  standard.  This  plan  shall  include  an  im'plcrncntation  sched¬ 
ule  for  coming  into  compliance  as  soon  as  practicable. 

1-602.  The  Administrator  shall  make  every  effort  to  resolve  conflicts 
regarding  such  violation  between  Executive  agencies  and,  on  request  of  any 
party,  such  conflicts  between  an  Executive  agency  and  a  State,  interstate,  or  a 
local  agency.  If  the  Administrator  cannot  resolve  a  conflict,  the  Administrator 
shall  request  the  Director  of  the  Office  of  Management  and  Budget  to  resolve 
the  conflict. 

1-603.  The  Director  of  the  Office  of  Management  and  Budget  shall 
consider  unresolved  tonflicts  at  the  request  of  the  Administrator.  The  Director 
shall  seek  the  Administrator's  technological  judgment  aqd  determination  with 
regard  to  the  applicability  of  statutes  and  regulations. 
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1-604.  These  conflict  resolution  procedures  arc  in  addition  to,  not  in  lieu 
of,  other  procedures,  including  sanctions,  for  the  enforcement  of  applicable 
pollution  control  standards. 

.  1-605,  Except  as  expressly  provided  by  a  Presidential  exemption  under 
this  Order,  nothing  in  this  Order,  nor  any  action  or  inaction  under  this  Order, 
shall  be  construed  to  revise  or  modify  any  applicable  pollution  coi  iro'i 
standard. 

1-7.  Limiiation  on  Exem/jliotu. 

1-701.  Exemptions  from  applicable  pollution  control  standards  may  only 
be  granted  under  statutes  cited  in  Section  l-102(a)  through  1-I02t0  if  the 
President  makes  the  required  appropriate  statutory  determination:  that  such 
exemption  is  necessary  (a)  in  the  interest  of  national  security,  or  (b)  in  the 
paramount  Interest  of  the  United  States. 

1-702,  The  head  of  an  Executive  agency  may,  from  time  to  time,  recom¬ 
mend  to  the  President  through  the  Director  of  the  Office  of  Management  and 
•Budget,  that  an  activity  or  facility,  or  uses  thereof,  be  exempt  from  an  applica¬ 
ble  pollution  c6ntroI  standard. 

‘  1-703.  The  Administrator  shall  advise  the  President,  through  the  Director 
of  the  Office  of  Management  and  Budget,  whether  he  agrees  or  disagrees  with 
a  recommendation  for  exemption  and  his  reasons  therefor. 

1-704,  The  Director  of  the  Office  of  Management  and  Budget  must 
advise  the  President  within  sixty  days  of  receipt  of  the  Administrator's  views. 

1-8.  General  Provisiom, 

1-801.  The  head  of  each  Executive  agency  that  is  responsible  fur  the 
construction  or  operation  of  Federal  facilities  outside  the  United  States  shall 
ensure  that  such  construction  or  operation  complies  with  the  environmental 
pollution  control  standards  of  general  applicability  in  the  host  country  or 
jurisdiction, 

1-802,  Executive  Order  No,  11752  of  December  17,  1973,  is  revoked. 


The  White  House, 

October  13,  1978. 

[FR  Doc.  78-3940(1  Filed  10-13-78;  3:40  pm] 


Editorial  Noth  The  Preildeni'i  itaiemcni  of  Oct.  19,  1078,  on  signing  Executive  Order 
12088  and  hit  memorandum  for  the  heads  of  departments  and  agencies,  dated  Ocl.  13,  1078,  on 
Federal  compliance  wilh  pollution  control  standards  are  printed  in  the  Weekly  Compilation  of 
Presidendal  Documents  (vol.  14,  no.  41).  '' 
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OFFICE  OF  THE  ASSISTANT  SECRETARY  OF  DEFENSE 
WASHINSTON.  O.C.  20301 


1  3  MAY  1980 


Defense  Environmental  Quality  Program  Policy  Memorandum 
(DEQPPM  No.  80-5) 

MEMORANDUM  FOR  DEPUTY  FOR  ENVIRONMEN"' ,  SAFETY  AND  OCCUPATIONAL 

HEALTH,  OASA  (IL&F::. 

DEPUTY  UNDER  SECRETARY  OF  THE  NAVY 
DEPUTY  FOR  ENVIRONMENT  AND  SAFETY,  SAF/MIQ 
DIRECTOR,  DEFENSE  LOGISTICS  AGENCY 

SUBJECT:  Department  of  Defense  Hazardous  Material  Disposal  Policy 


PURPOSE;  This  Is  to  provide  Department  of  Defense  (DoD)  policy 
guidance  on  the  disposal  of  hazardous  materials.  This  memorandum 
supercedes  DEQPPM  79-4,  "Department  of  Defense  Hazardous  Material 
Disposal  Policy,"  of  December  17,  1979. 

BACKGROUND :  DoD  possesses  large  quantities  of  hazardous  materials, 
i>oth  new  items  and  waste  products,  that  must  be  disposed  of  in  an 
environmentally  acceptable  manner.  The  Resource  Conservation  a*!! 
Recovery  Act  of  1976  (RCRA)  and  the  Toxic  Substance  Control  Ac. 

1976  (TSCA)  require  that  OoD  update  its  disposal  policy  regardY.ng 
hazardous  materials. 

In  1974,  DoD,  designated  the  Defense  Supply  Agency,  subsequently 
renamed  the  Defense  Logistics  Agency  (DLA) ,  to  be  responsible 

^  for  the  disposition  of  items  identified  as  unsalable  because 
the  material  has  no  sales  value  .  .  .  (except)  refuse  and  trash  .  . 
(and)  items  .  .  .  restricted  by  law  or  military  regulation."  Some 
of  the  materials  reassigned  to  DLA  were  hazardous,  but  the  overall 
hazardous  material  disposal  responsibility  was  not  specifically 
addressed  in  the  1974  policy. 

In  December  of  1979,  the  Deputy  Assistant  Secretary  of  Defense, 
Energy,  Environment  'and  Safety  (DASD-EES) ,  in  coordination  with 
the  Deputy  Assistant  Secretary  of  Defense,  Supply,  Maintenance, 
and  Transportation  (DASD-SM&T) ,  issued  Defense  Environmental 
Quality  Program  Policy  Memorandum  79-4  (DEQPPM  79-4)  which  pro¬ 
vided  urgently  needed  guidance  on  hazardous  material  disposal. 

After  the  policy  was  Issued,  representatives  of  the  military 
departments,  DLA,  and  OASD(MRA&L)  agreed  to  refine  further  DoD 
policy.  This  DEQPPM  80-5  includes  the  refinements  which  those 
representatives  recommended.  For  purposes  of  this  memorandum, 
the  term  OoD  components  refers  to  the  military  departments  and 
all  defense  agencies  except  disposal  operating  entities  of 
DLA.  Other  terms  used  in  this  policy  are  defined  in  Tab  A. 

POLICY:  DoD  policy  la  to  dispose  of  hazardous  materials  in  an 
environmentally  acceptable  manner:  . 
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•  DLA  is  designated  the  responsible  agency  within  DoD  for 
worldwide  disposal  of  all  hazardous  materials,  except  for  those 
categories  of  materials  specifically  designated  for  DoD  component 
disposal  (Tab  B) .  Specific  DLA  responsibilities  for  disposal  of 
assigned  hazardous  materials  are  in  Tab  C. 

•  DoD  components  shall  dispose  of  those  categories  of  hazardous 
materials  listed  in  Tab  B,  In  addition,  the  DoD  component  shall 
support  DLA  disposal  actions  as  specified  in  Tab  D. 

•  The  DASD(EES),  in  coordination  with  DASD(SM&T)  and  other 
OSD  offices  as  necessary,  shall  formulate,  implement,  and  monitor 
policy  for  disposal  of  hazardous  material  and  shall  decide  any 
unresolved  issues  v;hich  may  develop,  including  the  reassignment 

of  resronsibility  for  disposal  of  specific  categories  of  hazardous 
mater iJl  when  circumstances  warrant. 

•  No  Other  changes  are  made  to  the  respective  disposal  mission 
responsibilities  of  the  DoD  components  or  DLA. 

IMPLEMENTATION !  This  memorandum  is  effective  immediately  and  should 
be  implemented  as  rapidly  as  possible. 

e  DLA  shall  make  optimum  use  of  existing  disposal  capabilities 
and  resources. 

e  DLA  shall  program  for  the  additional  resources  required  to 
discharge  its  responsibilities  under  this  memorandum. 

e  DLA  is  directed  to  organize  immediately  and  chair  an  inter- 
service  task  group  to  plan  actions  and  milestones  for  the  full 
Implementation  of  this  policy  and  submit  their  report  to  DASD(EES) 
within  120  days  from  the  date  of  this  memorandum. 


I 


e  The  task  group  will  develop  and  promulgate  a  hazardous 
materials  data  call  to  identify  current  and  projected  hazardous 
materials  disposal  workload,  as  well  as  the  actions  and  methodology 
employed  to  dispose  of  those  materials.  The  task  group  should  also 
identify,  in  as  much  detail  as  possible,  the  technical  support  and 
assistance  which  can  be  provided  DLA  in  its  efforts  to  insure  expe¬ 
ditious  disposal  of  hazardous  materials  in  an  environmentally  safe 
manner.  The  task  group  will  identify  those  additional  resource 
requirements  which,  if  made  available  to  DLA,  can  be  effectively 
applied  to  expedite  hazardous  materials  disposal  during  FY  80  and 
FY  81. 


8I0N£1^ 


Paul  H.  Riley 

Deputy  Assistant  Secretary  of  Defense 
(Supply,  Maintenance  and  Transportation) 


George  Marienthal 
Deputy  Assistant  Secretary 
of  Defense 

(Energy,  Environment  and  Safety  > 


Enclosures : 

Tab  A  -  Definitions 

Tab  B  -  Materials  Assigned  to  DoD  Components 
for  Disposal 

Tab  C  -  Responsibilities  of  DLA  for  Disposal 
of  Assigned  Hazardous  Materials 

Tab  D  -  Responsibilities  of  the  DoD  Components 

in  Support  of  the  DLA  Disposal  of  Hazardous 
Materials. 


MR/Reading/EES 
P.  Haviland/ds/57820/6May80 
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TAB  A 


DEFINITIONS 


Material  is  hazardous  when,  because  of  its  quantity,  concentration, 
or  physical,  chemical,  or  infectious  characteristics,  it  may:  (a) 
cause,  or  significantly  contribute  to,  an  increase  in  mortality  or 
an  increase  in  serious,  irreversible,  or  incapacitating  reversible 
Illness;  or  (b)  pose  a  substantial  present  or  potential  hazard  to 
human  health  or  the  environment  when  improperly  treated,  stored, 
transported,  disposed  of,  or  otherwise  managed. 

For  the  purposes  of  this  memorandum,  hazardous  materials  do  not 
include  those  radioactive  materials  that  the  Nuclear  Regulatory 
Commission  controls.  Licensees  shall  be  responsible  for  the 
disposal  of  those  materials  per  10  CFR  20. 

Hazardous  material  may  be  defined  as  personal  property  consisting 
of  items,  scrap,  and  waste: 

Items  -  All  unused,  used,  or  contaminated  property  or 

combinations  of  property,  (unused,  used,  mixed  or 
•  contaminated)  which  can  be  identified  by  a  national 

stock  number,  manufacturer's  part  number,  military 
specification  number,  or  locally  purchased  property 
with  a  locally  applied  stock  number.  Also,  that 
property  which  by  military  regulation  requires 
application  of  a  local  stock  number  prior  to 
disposal. 

Scrap  -  Used  or  unused  property  which  has  no  value  except  for 
basic  material  content. 

Waste  -  Used  or  unused  property,  residues,  by-products,  sludges, 
and  other  materials,  which  have  no  known  utility  and 
must,  therefore,  be  discarded. 

Conforming  storage  is  a  facility  or  location  which  conforms  to 
regulations  of  the  Environmental  Protection  Agency  and  other 
regulatory  authorities  governing  the  storage  of  hazardous  materials. 

The  generating  activity  is  an  organization  or  element  authorized 
to  turn-in  property  to  the  Defense  Property  Disposal  Service. 
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M&terials  Assigned  to  DoD 
Components  for  Disposal 


DoD  components  shall  be  responsible  for  disposal  of  the  following 
categories  of  hazardous  materials  which  have  not  been  assigned  to 
DLA: 


1.  Toxicological,  biological,  radiological,  and  lethal  chemical 

warfare  materials  which,  by  U.S.  law,  must  be  destroyed.  Disposal  of 
the  by-products  of  such  material  is  the  responsibility  of  the  DoD 
component  with  assistance  from  OLA. 

2.  Material  which  cannot  be  disposed  of  in  its  present  form 
due  to  military  regulations,  e.g.,  consecrated  religious  items  and 
cryptographic  equipment. 

3.  Municipal  type  garbage,  trash,  and  refuse  resulting  from 
residential,  institutional,  commercial,  agricultural,  and  community' 
activities,  which  the  facility  engineer  or  public  works  office 
routinely  collect. 

4.  Contractor  generated  materials  which  are  the  contractor's 
responsibility  for  disposal  under  the  terms  of  the  contract. 

5.  Sludges  resulting  from  municipal  type  wastewater  treatment 
facilities . 

6.  Sludges  and  residues  generated  as  a  result  of  industrial 
plant  processes  or  operations. 

7.  Refuse  and  other  discarded  materials  which  result  from 
mining,  .dredging,  construction,  and  demolition  operations. 

IS 

8.  Unique  wastes  and  residues  of  a  non-recurring  nature  which 
research  and  development  experimental  programs  generate. 
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TAB  C 


Responsibilities  of  DLA 
for  Disposal  of 
Assigned 

Hazardous  Materials 


Specific  DLA  responsibilities  in  this  area  shall  in  Jde,  but  not 
necessarily  be  limited  to,  the  following: 

1.  , Accomplish  documentation  for  DLA  disposal  actions  as  required 

under  laws  and  regulations. 

.2.  Initiate  contracts  or  agreements  for  disposal. 

3.  Accept  accountability  for  all  hazardous  materials  except 
those  categories  specifically  excluded  in  Tab  B,  which  have  been 
properly  identif.ed,  packaged,  labeled,  and  certified  in  conformance 
with  established  criteria. 

4.  Accept  custody  of  hazardous  materials  within  the  following 
guidelines: 


•  If  DLA  possesses  conforming  storage  at  the  defense  property 
disposal  offices  (DPDO) ,  DLA  will  accept  physical  custody  at  the  time 
it  accepts  accountability. 

•  If  DLA  does  not  possess  conforming  storage  at  the  DPDO, 
and  the  generating  activity  has  conforming  storage  in  support  of 
mission  requirements,  the  generating  activity  will  retain  physical 
custody,  and  OLA  will  accept  accountability. 

'  «  In  those  instances  where  neither  DLA  nor  the  generating 
activity  possess  conforming  storage,  the  activity  with  the  "most 
nearly"  conforming  storage  will  accept  or  retain  physical  custody 
and  OLA  will  accept  accountability. 

e  DLA  will  be  responsible  for  the  long  term  programming 
of  military  construction  funding  for  conforming  storage  in  support 
of  its  disposal  mission. 

•  If  DLA  and  the  component  involved  cannot  mutually  agree 
on  the  best  procedure  for  storage  and  handling  pending  final  disposal, 
the  issue  shall  be  referred  at  once  to  OASD(MRA&L)  for  resolution. 

5.  Provide  any  required  repackaging  or  handling  of  hazardous 
materials  subsequent  to  acceptance  of  accountability  from  the 
generating  activity. 

6.  Establish  an  inventory  control  system  for  the  types, 
quantities,  and  locations  of  available  hazardous  materials  for 
which  DLA  is  responsible  in  the  event  that  some  other  activity 
might  be  able  to  use  a  particular  material  as  a  resource. 


I  '■.« 
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TAB  C 


2 


7.  Provide  feedback  to  the  military  departments  and  defense 
agencies  on  the  costs  associated  with  disposal  in  order  that  this 
information  might  serve  as  an  economic  incentive  to  mininize  waste 
generation. 

8.  Contract  for  disposal  technology  not  available  in-house  or 
from  the  DoD  components. 

9.  Minimize  environmental  risks  and  costs  associated  with 
extended  care,  handling,  and  storage  of  hazardous  materials  by 
accomplishing  disposal  within  a  significantly  compressed  disposal 
cycle.  Initiate  actions  and  projects  v.’ithin  DoD  and  in  conjunction 
with  federal  civil  agencies  and  industry  to  realize  this  objective 
and  expedite  final  disposal. 

10.  Devise  a  system  by  which  the  tine  of  turn-in  v;ill  be  highly 
visible  on  hazardous  materials  to  insure  proper  application  of 
resources  to  dispose  of  these  materials.  DLA  should  insure  that 
sufficient  disposal  capability  is  programmed  to  preclude  extended 
delays  in  the  hazardous  materials  disposal  process. 

11.  Establish  and  maintain  an  analysis  and  information  distri¬ 
bution  capability  to: 

•  Evaluate  the  in.pact  and  applicability  of  current 
technological  advances  on  DoD  hazardous  material  disposal  procedures 
and  inform  the  DoO  components  of  these  .developments  on  a  continuing 
basis. 

* 

•  Assure  that  the  DoD  components  are  apprised,  on  a 
continuing  bksis,  of  any  federal,  state,  regional,  and  local 

‘  regulations  being  developed  to  control  hazardous  material  disposal. 

12.  Become  the  DoD  focal  point  to  recommend  to  DASD(£ES} 
matters  of  policy  and  guidance  for  hazardous  material  disposal. 

13.  Establish  procedures  relative  to  assigned  responsibility 
for  hazardous  material  disposal.  Unresolved  issues  will  be  for¬ 
warded  to  OASD(MRA&L)  with  appropriate  comments. 

14.  DLA  shall  program  to  carry  out  their  responsibilities 
through  normal  budgeting  channels. 


Responsibilities  of  the  DoD  Components 
in  Support  of  the  DLA  Disposal  of 
Hazardous  Materials 


1.  Where  feasible!  minimize  quantities  of  hazardous  waste 
through  resource  recovery,  recycling,  source  separation,  and 
acquisition  policies. 

2.  Provide  available  technical  and  analytical  assistance, 
Including  R6D  support,  to  DLA  to  accomplish  disposal,  if  requested. 

3.  Provide  all  available  information  to  DLA,  as  required,  to 
complete  environmental  documentation,  e.g.,  environmental  impact 
statement  associated  with  disposal. 

4.  Properly  identify,  package  label,  and  certify  conformance 
with  established  criteria  prior  to  tr:.r.sfer  of  accountability  to 
DLA.  Subsequent  repackaging  or  handl.-.g  is  the  responsibility  of 
DLA. 


5.  DoD  components  will  retain  custody  of  hazardous  materials 
within  the  following  guidelines: 

•  If  DLA  does  not  possess  conforming  storage  at  the  DPDO, 
and  the  generating  activity  has  conforming  storrre  in  support  of 
mission  requirements,  the  generating  activity  wi*.i  retain  physical 
custody,  and  DLA  will  accept  accountability. 

•  In  those  instances  where  neither  DLA  nor  the  generating 
activity  possesses  conforming  storage,  the  activity  with  the  "most 
nearly"  conforming  storage  will  accept/retain  custody. 

e  If  DLA  and  the  component  involved  cannot  agree  on  the 
best  procedure  for  storage  and  handling  pending  final  disposal,  the 
issue  will  be  referred  at  once  to  OASD(MRA&L)  for  resolution. 

e  When  a  DoD  component  retains  custody  of  a  hazardous 
material,  this  hazardous  material  shall  be  kept  on  the  accountable 
records  of  DLA. 

6.  When  requested,  the  DoD  components  will  assist  DLA  by 
providing  information  and  comments  on  federal,  state,  regional, 
and  local  regulations  being  developed  to  control  hazardous  material 
disposal,  e.g.,  ability  of  particular  installations  to  comply  and 
impact  on  DoD.  The  DoD  components  will  alert  DLA  to  any  local 
situation  which  could  impact  on  hazardous  materials  disposal. 

7.  DoD  components  shall  program  to  carry  out  their  responsibilities 
through  normal  budgeting  channels. 
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MEMORANDUM  FOR  ASSISTANT  SECRETARY  OP  THE  ARMY  (IL&FM) 
ASSISTANT  SECRETARY  OF  THE  NAVY  (MRA&L) 
DEPUTY  UNDER  SECRETARY  OF  THE  NAVY 
ASSISTANT  SECRETARY  OF  THE  AIR  FORCE  (MRA&I) 
ASSISTANT  SECRETARY  OF  THE  AIR  FORCE  (RD&L) 
DIRECTORS  OF  DEFENSE  AGENCIES 


SUBJECT:  RCRA  Hazardous  Waste  Management  Regulations 


PURPOSE  t  This  is  to  provide  additional  policy  guidance  to  implement 
within  the  Department  of  Defense  the  hazardous  waste  management 
regulations  of  the  Resource  Conservation  and  Recovery  Act  (RCRA) 
of  1976. 

BACKGROUND:  On  May  19,  1980,  the  Envirolunental  Protection  Agency 
(EPA)  published  implementing  instructions  to  Subtitle  C  of  RCRA 
which  established  a  federal  program  to  provide  comprehensive 
regulation  of  hazardous  waste.  When  fully  Implemented,  this  program 
will  provide  " cradle- to-grave”  regulation  of  hazardous  waste. 

The  Department  of  Defense  Is  an  entity  responsible  for  determining 
when  a  material  becomes  a  waste  subject  to  RCRA  Regulations.  Applying 
the  criteria  set  forth  in  Subparts  C  and  D  of  40  CFR  Part  261  further 
qualifies  the  waste  as  hazardous  at  which  point  the  RCRA  Regulations 
become  effective.  Also,  RCRA  establishes  standards  for  generators 
and  transporters  of  hazardous  waste  that  will  ensure  proper  record¬ 
keeping  and  reporting,  the  use  of  a  manifest  system  to  track  ship¬ 
ments  of  hazardous  waste,  the  use  of  proper  labels  and  containers, 
and  the  delivery  of  the  waste  to  properly  permitted  treatment,  storage, 
and  disposal  facilities.  To  ensure  that  these  facilities  are  designed, 
constructed,  and  operated  in  a  manner  which  protects  human  health 
and  the  environment,  the  regulations  promulgate  technical,  admini¬ 
strative,  monitoring,  and  financial  standards  for  them.  EPA  will 
use  these  independently  enforceable  standards  to  issue  permits  to 
owners  and  operators  of  facilities. 

Also  in  May,  1980,  Defense  Environmental  Quality  Program  Policy 
Memorandum  80-5  was  published  to  provide  DoD  policy  on  the  disposal 
of  hazardous  materials.  That  policy  designates  the  Defense  Logistics 
Agency  as  responsible  for  the  disposal  of  all  hazardous  materials 
except  those  that  specifically  remain  the  other  DoD  components' 
responsibilities. 
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POLICY;  The  DoD  policy  is: 

•  To  limit  the  genexatlon  of  hazardous  waste  through  alterna¬ 
tive  procurement  practices  and  operational  procedures  that  are 
attractive  environmentally  yet  are  fiscally  competitive, 

•  To  reutilize,  reclaim,  or  recycle  resources  where  practical 
and  thus  conserve  on  total  raw  material  usage, 

e  To  exhaust  all  other  actions  mandated  by  Federal  statutes  or 
regulations  prior  to  identifying  the  material  as  discardable, 

•  To  dispose  of  hazardous  waste  in  an  environmentally  acceptable 
manner  according  to  the  disposal  policy  established  in  DEQPPM  80-5, 

e  To  implement  within  DoD  the  hazardous  waste  management 
regulations  that  EPA  published  under  Subtitle  C  of  RCRA  or  that 
states  enact  under  EPA  authorization, 

e  To  consider  all  unused  hazardous  materials  as  not  regulated 
under  RCRA  until  a  decision  is  made  to  discard  them,  and^ 

e  To  insure  that  all  used  hazardous  materials  are  safely 
handled,  accounted  for,  and  controlled  by  internal  DoD  documentation. 
The  internal  controlling  documentation  will  be  applied  to  all  move¬ 
ment  among  DoD  activities  and  will  reflect  all  data  elements  pre¬ 
scribed  for  auditing  purposes  and  for  shipping  manifests  as  required 
by  EPA  or  the  states.  The  DoD  component/entily  assigned  disposal 
responsibility  by  DEQPPM  80-5  will  advise  the  using  activities  as 
to  which  "used"  hazardous  material  must  be  controlled  as  a  hazardous 
waste. . 

ACTION  REQUIRED;  DoD  components  will: 

e  Reduce  hazardous  waste  generation  to  the  maximum  extent 
practical, 

e  Reutilize,  reclaim,  or  recycle  resources  where  practical,  and 

e  Implement  EPA  hazardous  waste  management  regulations. 

As  part  of  that  implementation,  any  DoD  installation  that  generates 
or  transports  hazardous  waste  or  owns  or  operates  a  facility  that 
treats,  stores,  or  disposes  of  hazardous  waste  will  notify  EPA 
regional  administrators  as  required.  Bach  Installation  will  obtain 
one  EPA  identification  number.  That  identification  number  will  be 
used  for  all  subsequent  reports  and  permit  applications  required 
for  the  installation. 

Also,  any  installation  which  owns,  operates,  or  proposes  to  own  or 
operate  a  facility  that  treats,  stores,  or  disposes  of  hazardous 
waste  will  apply  for  a  permit  from  EPA  or  the  state.  That 
application  is  in  two  parts: 
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•  Part  h,  which  defines  the  process  to  be  used,  the 

design  capability,  and  the  hazardous  waste  to  be  handled, 
must  be  submitted  by  November  19,  1980. 

'•  Part  B,  which  contains  more  detailed  information  intended 
to  establish  that  the  facility  can  meet  the  technical 
standards  that  RCRA  promulgated,  must  be  submitted  at  a 
date  that  the  regional  administrator  sets. 

The  installation  commander  will  sign  the  permit  application  as  the 
facility  ownerj  and  the  operational  manager  of  the  permitted  facility 
will  sign  the  permit  application  as  the  operator.  DLA  or  other 
tenants  will  sign  as  operation  manager  for  all  functions  for  which 
they  have  been  assigned  responsibility  under  DEQPPM  80-5.  Each 
installation  that  requires  a  permit  will  submit  one  EPA  Form  3510-1 
for  the  installation  (Form  1  -  General  Information)  and  an  EPA 
Form  3510-3  for  each  permitted  facility  (Form  3  -  Hazardous  Waste 
Permit  Application) . 

Implementation  of  the  comprehensive  hazardous  waste  management  program 
mandated  by  RCRA  requires  maximum  cooperation  of  all  activities  on  an 
installation.  The  installation  commander  is  responsible  to  ensure 
compliance  with  all  RCRA  requirements  for  the  installation.  The 
installation  commander  is  responsible  to  notify,  to  apply  for  permits, 
and  to  report  to  EPA  or  the  state,  as  required,  for  all  installation 
activities,  including  tenants.  The  individual  facility  operational 
managers  are  accountable  for  conducting  their  activities  in  accor¬ 
dance  with  RCRA.  Those  facility  managers,  including  supporting 
property  disposal  activities  and  tenant  activities,  will  provide 
necessary  documentation  to  the  installation  commander  for  permit 
application,  will  provide  to  the  installation  commander  reports 
required  by  EPA  or  the  state,  and  will  ensure  compliance  with  RCRA 
regulations  and  permit  requirements  at  that  facility.  All  reports 
to  EPA  or  the  state  will  be  co-signed  by  the  installation  and 
facility  operator  or  their  designated  officials. 

For  facilities  that  DoD  owns  but  does  not  operate,  the  DoD  component 
that  owns  the  facility  is  responsible  as  the  owner  for  purposes  of 
the  permit.  For  example,  on  an  Army  government-owned,  contractor- 
operated  plant,  the  contractor  may  be  the  applicant  for  the  permit, 
but  the  local  Army  commanding  officer  is  still  responsible  to 
ensure  compliance. 

DoD  components  will  use  the  Disposal  Turn  In  Document  (DTID)  or 
a  bill  of  lading,  as  appropriate,  modified  to  meet  the  EPA  require¬ 
ments,  for  the  shipping  manifest.  The  shipping  activity,  either 
servicing  property  disposal  activity  or  facility  operator,  will 
manifest  any  shipment  of  hazardous  waste  off  the  Installations  in 
accordance  with  RCRA.  The  responsibility  for  tracking  the  manifest 
terminates  at  the  permitted  facility  destination  for  that  shipment; 
however,  the  shipper  must  obtain  a  copy  of  the  completed  manifest  to 
show  arrival  at  that  destination.  For  shipments  among  DoD  components, 
whether  on  the  same  installation  or  between  installations,  the 
turn-in  activity's  responsibility  terminates  upon  receipt  of  a 
signed  copy  of  the  Disposal  Turn  In  Document  (DTID)  or  the  govern- 
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ment  bill  of  lading  which  serves  as  the  Internal  manifest  between 
the  generator,  the  servicing  DPDO,  or  other  permitted  receiver. 


Each  DoD  component  will  take  immediate  action  to  identify  all 
resources  required  to  achieve  full  compliance  with  EPA  and  state 
regulations.  Those  resources  will  then  be  addressed,  within 
program  decision  memorandum  approved  overall  component  resource 
levels,  in  future  budget  submissions. 

An  installation  that  requires  permits  for  more  than  one  program 
(RCRA,  Safe  Drinking  Water  Act,  Clean  Water  Act,  and  Clean  Air 
Act  programs)  is  encouraged  to  consolidate  its  application,  if 
possible,  under  EPA's  consolidated  permit  program. 

In  special  circumstances,  and  where  it  is  mutually  agreed  among  the 
installation,  tenant,  and  EPA/State,  exceptions  to  the  above 
policies  will  be  documented  by  the  DoD  component  concerned  and 
forwarded  to  DASD(EES)  for  approval. 

The  DASD(EES),  in  coordination  with  DASD(SM&T)  and  other  OSD  offices 
as  necessary,  shall  monitor  policy  Implementation  for  RCRA  hazardous 
waste  management,  and  shall  decide  any  unresolved  issues  which  may 
develop. 

This  memorandum  is  effective  this  date.  Progress  toward  implementation 
of  this  memorandum  and  the  RCRA  hazardous  waste  regulations  will  be 
included  in  the  environmental  management- by-objective  (MBO)  semi¬ 
annual  reports. 


George  Marlenthal 

Deputy  Assistant  Secretary  of  Defense 
(Energy,  Environment  and  Safety) 


Deputy  Assistant  secretixy  of  Defense 
(Supply,  Maintenance  and  Transportation) 
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APPENDIX  1.5 

chapter  XXI 

I 

HAZARDOUS  PROPERTY  MANAGEMENT 


A.  GENERAL 

1.  The  purpoae  of  (Au  ehapler  u  to  provide  DoD  in- 
ulaUationa  and  DLA  pertoniut  v/ith  guidance  for 
handling,  proeeasing,  and  diapoting  of  hazard^ 
property,  in  aeeordanee  with  applicable  environmen¬ 
tal  and  other  pertinent  laws  and  regulatione. 

t.  The  DoD  policy  it  to  etore  and  diepose  of  all 
katardoue  property  in  an  environmentally  aeeeptabie 
manner  in  aeeordanee  with  applieabU  environmeiUtU 
and  other  pertinent  laws  and  regulationu, 

S,  For  definitiona  tee  Attachment  I  and  Chapter  III. 
thia  manuaL 

B.  RESPONSIBILITIES 

1.  DoD  intlallation  reaponeibilitiee  are  axfollbim: 

a.  Where  feaeihle,  minimize  quantitiea  of  hazard¬ 
ous  property  through  reaouree  recovery,  recycling, 
touree  teparation,  and  aeguieition  policies. 

b.  Provide  available  technical  and  analytical 
aesutance,  including  research  and  development  sup 
port,  to  DLA  to  dccomptish  disposal,  if  regucstrii 

c.  Provide  all  available  irformation  to  DLA,  as  re¬ 
quired,  to  complete  environmental  documentation; 

e.g.,  environmental  impact  stalements  atsoeialed  unth 
diaposoL 

-  d.  Properly  identify,  package,  label  and  certify 
conformance  with.  eslMished  environmental  and 
tranaportaiion  criteria  prior  to  transfer  of  account¬ 
ability  for  hazardous  property  to  DLA. 

e.  When  requested,  assist  DLA  by  pt>nnding  infor¬ 
mation  and  comments  oft  federal,  stale,  regional,  and 
local  regtdations  being  developed  to  control  hazardous 
property  disposal;  e.g.,  ability  of  partie%dar  installa¬ 
tion  to  comply  and  impact  on  DoD.  Alert  DLA  to  any 
local  situation  which  could  impact  hazardous  proper¬ 
ty  disposal 

f.  Retain  physical  custody  of  hazardous  prop-rty 
within  the  guideline  prmnded  in  paragraph  C,  this 
chapter. 

g.  Provide  for  disposal  of  the  foUawing  categories 
of  hazardous  property: 

(I)  Toxicological  biological  radiological  and 
lethal  chemical  warfare  materials  which,  by  U.S.  law, 
must  be  destroyed.  Disposal  of  the  by-products  of  such 


material  is  the  responsibility  of  the  DoD  installaluni 
wWi  assistance  from  DLA. 

(i)  Material  which  cannot  be  disposed  of  in 
present  form  due  to  military  regulations;  e.g..  Am¬ 
munition,  Explosives  onrf  Dangerous  Arlirhs 
(AEDAj,  controlled  medical  items.  This  eategorp 
would  include  those  instances  where  military  regain  ' 
tions  require  'Jie  obliteration  of  all  markings  (hat 
could  relate  an  excess  material  to  its  operational 
gram.  Once  the  appropriate  actions  are  taken  to  mci  t 
the  military  regulation,  the  resulting  material  rouhi 
then  be  turned  in  to  the  servicing  DPDO. 

(d)  Municipal-type  garbagi-,  trash,  and  nfu.-, 
resuUitig  fnmi  residential,  institutional,  ronimnriat. 
agricultural,  and  community  activities,  which  can  Is 
disposed  of  in  a  slate  or  locally  permitted  sanilary 
landJilL  ■ 

(I)  Contractor  generah-d  nuiterials  which  an- 
the  contractor's  responsibility  far  disposal  unddr  tin 
terms  of  the  contract. 

(5)  Sludges  resulting  from  munieipul  fy/» 
waste-water  treatment  facilities. 

(6)  Sludges  and  residues  generated  as  a  result  <•/ 
industrial  plant  processes  or  operations.  Prtgrrly 
identified  industrial  process  sludges  and  residius 
which  are  not  commingled  or  a  product  of  an  in¬ 
dustrial  waste  treatment  facility  are  Ihc  rivponsibili 
ty  of  DLA.  DLA  does  iwl  lake  sludges  and  rrsidm.^ 
from  waste  water  treatment  facilitiea.  DLA  does  lake 
sludges  and  residues  from  industrial  processes  Ihal 
have  not  6«en  commingled.  For  example,  sludges  and 
residues  from  industrial  process  “A  “mustbe  ^Uvlcd 
and  stored  separately  from  sludges  ami  residms 
resuUing  from  industrial  process  "B".  Each  pniccs.< 
may  result  in  sludges  and  residues  that  contain  a  mu- 
lure  of  ingrediezUs  and  eontaminanls  but  the  sludges 
and  residues  from  each  process  must  be  collected  and 
stored  separately  and  not  commingled. 

(7)  Refuse  and  other  discarded  material  uhtch 
result  from  mining,  dredging,  construction,  and 
demolition  operaliom. 

(8}  Unique  wastes  atui  residues  ofn  nonnvur. 
ring  nature  which  research  and  deveUtpmetd 
perimenlal  programs  generate. 

t.  The  DLA  respotuibililuu  are  as  folhm's: 
a.  Accomplish  documental iim  (inchuling  recoril.si, 
for  DLA  disposal  acl ions  as  nsfuii'ed  under  applicidil, 
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«iivtmim«n^ai  and  other  pertinent  tawe  and  regiua- 
tioiu. 

h.  Initiate  eontraete  or  agreements  for  DLA 
diepoeal  oetioiui. 

e  Aeeept  aeeountabUity  for  all  kazardoua  proper¬ 
ty,  eneept  thoee  eategoriee  vnder  reeponeibility  of  DoD 
MUtoUahoiu  (paragraph  Bl  above)  which  have  been 
‘  properly  identified,  packaged,  labeled,  and  certified  in 
aeeordanee  with  environmental  and  traneportation 
tuwa  and  ragulatione. 

d  Aeeept  eludgee  and  reeiduee  from  induetrial 
proeeeeee  that  have  not  been  commingled,  e.g.,  dudgea 
and  reeiduee  from  induetruU  proeeu  “A  “  muat  be  col- 
leeted  and  etored  eeparately  from  eludgee  and  residue 
reenliingfrom  induetrial  proeeee  “fi” 

a  Aeeept  euetody  gfhaxardoue  property  within  the 
guiddinee  provided  in  paragraph  C.  this  chapter. 

f.  Program  for  eonaimeiion  of  etorage  facilitieH  in 
eupport  of  the  DLA  diepoeal  mieeion. 

g  Prvi'idr  nny  reguimi  mptuicnging  or  hindliMt/ 
ofhasarduuM  property  submigutnt  ui  arreptawe  ufar- 
eountabUity  from  the  inm-in  activity.  ' 

h,  Eetablieh  an  inventory  control  syatem  for  the 
typee,  quantitiea,  and  toeatione  of  available  hazanloua 
property  for  which  DLA  ie  reeponsibU  in  the  event 
that  eome  other  activity  might  be  able  to  uae  particular  • 
property  ae  a  reeouree. 

i  Provide  an  economic  incentive  for  DoD  inelalla- 
tione  to  eegregate  and  minimise  umale  generation  by: 

(I)  Providing  feedback  to  mililary  deparljiumls 
and  dgfenee  ageneiee  on  the  coela  aseoeiated  with 
deetmetion  of  HW. 

(t)  Providing  100  percent  reimbureemenl  to  DoD 
inetaUatione  with  gualified  recycling  programa  for 
.  haxardoue  wautee  void  by  DLA  for  req/cling  in  urtvrtl- 
once  with  DoD  policy. 

j.  Contract  for  diepoeal  technology  noi  available 
within  the  DoD. 

k.  Vinimue  environmental  riaka  and  eoala 
aseoeiated  ufiiA  the  extended  care,  handling,  and 
etorage  of  hazardous  property  by  aeeomptiahing 
diepoeal  within  a  tignifveaTdiy  compreaaed  dispmal 
cycle.  Iniliale  actiona  and  pntjecla  within  Uni)  amt  in 
conjunction  with  federal,  atale  and  local  ayetwiea  and 
induatry  to  realize  (Au  objective  and  expedite  Jimil 
diapoBcl. 

L  Operate  a  syalem  to  enaure  lhal  auJflcUml 
diepoeal  eapobilily  ia  programmed  lo  preclude  ex¬ 
tended  delaya  in  the  hazardoua  property  dispoaal  proc- 

eu. 


m.  Maintain  an  .m'.h  and  in/nnnalinii 

diatribulion  capability  of  current  Urtinulnyical  ad- 
mnces  on  DoD  hazar<b>ua  property  diaposnt  pro- 
redurea  and  adi’ia4-  DoD  iiudallat it>n.'<  of  auch  dt- 
ivlupmenia  on  a  runtinuing  basis.  Addfl ionidty,  en¬ 
sure  that  DoD  inslallatiixna  are  apjcriaed  of  any 
federal,  state,  regiotuil,,  and  local  reguiationa  being 
developed  to  cimtrol  hazardoua  property  diapomL 

n.  Serve  as  the  DoD  focal  poitU  lo  recommend  to 
OASD  matters  ofptdicy  and  guidance  fur  hazardous 
property  dispoaal. 

o.  Eatabliah  prucedurea  reUitiir  tv  assigned 
responsibilUy  for  hazardous  property  disposal. 
Unreaotii'd  ia.\-ues  unit  be  foruHirded  to  OASD  with  ap¬ 
propriate  romnumls. 

q.  RESERVED 

D.  TURN-IN  PRfX'EDURES  (GENERAL) 

DoD  iiustallatioius  and  DLA  are  reaponaihlefor  com- 
(dianrr  leith  eneieioi menial  and  other  fieri inml  laws 
and  eetjalalions.  In  oilier  to  ensure  eni’ieoninental 
eoiitplioiiee  luen-in  aetieilies  and  DPDOs  will: 

I.  Feeplan.  achedule,  and  cvurdinair  hazardous 
propi-riji  I  urn- ins. 

•J.  Pria-eas  tum-iiia  ufhazaribiua  profierly  as  follows: 
a.  Idciitijiralion 

(II  NSN-idenliJted  hazardoua  pi  opio-ly. 

la)  The  turn-in  aetin'ly  will  proeide  lhej'olltoi>- 
inij  uptoi  turn-in  of  NSN- idrnl ijled  hmardous  proper¬ 
ly  lo  Ihr  UPDO: 

I.  Valid  NSN. 

■J.  Noun  iiainr  as  ralaloged  in  the  supply 

ay  sir  III. 

.i.  Cheinieal  niinw  of  hazaidous  con- 
lainiminla  and  noun  naiiu’  of  luinhazanloua  roii- 
tamiminls. 

t.  Ainuunl  of  hazaiiloua  ami  nonhazurdoua 
contamimnta  baaed  on  user’s  kwowleiigr  or  testing  of 
the  ilein  expressed  in  n  range  of  content  by  percentage 
or  parts  per  million  as  applicable. 

(b)  When  itereaaury,  the  DPDO  will: 

1.  Search  HMIS  ainUor  other  data  wumw 
for  clwmical  nanus  of  hazardoua  cumpoiuoita. 

i.  Search  HMIS  for  transportation  aiuJ 
other  data  as  reguired. 

S.  Contact  nuinu/acturer  for  data  lus  re- 

guired. 
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W  LSM/FSC’vUnUifi»d  proprrty. 

(a)  Tk$  tum-i'n  activity  wiU  provide  tKe /oUow- 
ing  for  turn-in  qfkdiardovi  property  to  (Ac  DPDO: 

i.  CKtmioal  namqfhaxardoue  eomp6n«nU, 

t  Chemieal  name  q/*  kaxardoue  eon- 
taminanU  and  noun  name  'q/*  nonJuuardoue  eon- 
taminanti, 

S,  Amount!  of  hatardoue  and  nonhaxardoue 
eaniamxmmte  baeed  on  uaer'e  knowledge  or  teeting  qf 
the  item,  expreeeed  in  a  rai^c  (f  content  by  pereerUage 
or  parte  per  million  ae  ap^ioable. 

(b)  TKe  DPDO  wilL-  . 

1.  Accept  aeoountability  cf  property  iden¬ 
tified  in  (Ac  above  manner.  I 

I.  Aeecp(  pkyeieal  cuelody  in  oceordance 
vntA  paragraph  C,  tkie  chaptdr, 

d,  Aueign  proper  DoT  chipping  deeeription 
(0  item  received  from  on-eite  or  for  property  that  ie 
received  inplaoe  and  ie  no(  traneported  over  'public 
highwaye. 

4.  Aeeiet  turn-in  fMtivity  in  determining 
proper  identifieatian  ae  eapabilitiee  permit. 

tf.  Reject  tum-in  when  proper  identii/ieation 
in  OMordanee  loitA  tAe  above  ie  not  provided.  , 

t 

(9)  PCBt.  An  analyeie  if  PCB  eonoentration  ae 
determined  by  a  eeientifieally  aeeeptable  analytical 
method  will  accompany  the  DTID  unleee  the  property 
hoe  a  manvfaeturor'e  label  or  nameplate  tAa(  in¬ 
dicate!  tAe  preetnee  of  PCBe;  e.g.,  generic  or  commer- 
eial  name.  The  analyeie  will  indicate  the  amount  if 
PCB  in  part!  per  miiiion  (ppm)  or  in  the  following 
rangu; 

a.  Leee  than  50  ppm 

b.  50-498  ppm 

a  SOOppm  or  more 

■individual  analyeie  ie  required  for  each  item,  /(erne 
vuM  0!  eapoeiton  wAieA  do  not  Aaue  eampling  or  eerv- 
.icing  parte  and  are  ceded  by  the  manufacturer  and 
are  ousted  to  oimtain  PCBe  will  be  turned  in  ac 
^J9  item#  (500  ppm  and  over)  wiUwut  anotyet!. 
DPDS  aeeept  6a(eA  teeting  reeulte  if  minemi  oil 
dielectric  cm  a  cKU^by-noM  bueia  However,  approwU 
for  batch  teeting  will  be  obtained  DPDS  prior  to 
tumin. 

b  Packaging. 

(1)  Property  turned  in  (o  the  DPDO  muc(  be  in 
eontainere  that  are  nonleaking  and  eafe  to  handle. 


The  eontainere  muet  be  able  to  uhlheland  nonim/ 
handling  or  the  (um-in  will  be  rejected, 

(I)  DoT  epeeified  container!  are  required  yi>'‘ 
etorage  and  movement  of  Kazardoue  waetu.  Tbfi-f 
waetee  may  aleo  be  accumulated  in  bulk  in  RCRA  pt-r- 
mitted  faeiiitiee. 

(3)  DoT  epeeified  eonlaineri  art  not  required  ji'r 
(um-tn  to  the  DPDO  <f  anything  other  (Aon  the  Im: 
ardoue  waetu.  The  transporting  agency  iou  Aui<  >i 
reepeneibility  to  comply  with  DoT  rcqu(rrmctif.s  jor 
transport  over  public  highwaye. 

(4)  When  hasardoue  property  turned  in  jur 
disposal  is  packaged  in  the  original  military  con¬ 
tainers,  the  tum-in  activity  will  provide  the  DPDO 
with  a  cert\/iea(ion  oe  to  the  true  eondition/reliabilily 
cf  the  container!.  The  eertificatwn  will  be  placed  iti 
Block  Y  <f  the  DTID  by  the  (um-in  aclitnty  and  in// 
contain  one  of  the  following  HtaleinenlH: 

(a)  Packaged  in  aeeordanee  with  UoT  4U  Ch'k 
1 70-159 ,  , 

(h)  Packaging  equaleJexeerde  DuT  t9  Ct'H 

170-189. 

(c)  Packaging  i!  eubetandard  to  DoT  49  Ch'K 
170-189  (this  ie  net  acceptable  for  hatardoue  waetf 
“HW*  or  nff-eite  haiardoue  ^o]^y  tum-ine). 

(5)  DoD  property  in  foreign  eountnu  or  in- 
ritoriee  ehail  be  packaged  in>  acooi'iiuiute  with  the  loi»l 
eountry'e  environmentai  lawe  and/or  etatue  q/'form 
agreements. 

e.  Labeling, 

(1)  Hoiot'dituM  properly  will  be  labrUid  in  run- 
fvrmanet  with  eetahlished  environmntal  and 
transportation  lawn  and  rsgutaiions. 

(8)  PCB  marking  requirement!  arr  uc  pve- 
seribed  by  ths  EPA  in  40  CFR  781,45.  Itnne  cunhiio- 
ing  50  ppm  or  more  PCB  muct  be  marked,  u'itA  the  ex¬ 
ception  q/'tranq/bmiere.  Only  PCB  Irane/bnnem,  i,r,. 
500  ppm  or  more  PCB,  muet  be  murAed, 

d.  Dispusal  Turn-In  Dorument  (DTIDi, 

(1)  AU  property  turned  in  to  the  DPDO  will  be 
done  so  with  a  property  prepared  DTID.  Standard 
procedures  for  preparation  q/  a  DTID  are  found  in 
DaD  4140.17‘M  MILSTRIP,  In  addition,  insert  "H.M" 
in  block  C  f  turn-in  is  hasardous  material  or  “HW"  {i 
hatardous  wasie. 

(9)  The  DTID  will  be  modified  to  cotiq^  intemtil 
DoD  auditing  requirements.  Where  they  exist, 
Slate/EPA  required  shipping  manfeeis  will  be  used  i  ii 
addition  to  the  modfied  DTID  for  transporting  hat- 
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ardoui  wauttu.  lt\formation  rttptirtd  on  tht 
SUdalEPA  mmifett  miat  be  compUtid  by  iHe  (um-m 
activity  vKen  tmruporting  htuardow  untaleM  off-nilt- 
and  over  public  kighwttyt  to  n  verviciHy  DPDO. 

fq)  Block  A  -“Skipped  From":  add  telepkone 
number  and  EPA  identyfieaiion  number,  JnetaUatiom 
VueUifying  ae  RCRA  defined  "email  quantity 
genemlort’  vnU  enter  "maU  generator  exdueicn"  in 
lieu  qf  the  EPA  identifioation  nwnW. 

(b)  Block  B-"Skip  To":  add  telepkone  number 
and  EPA  identifioation  number. 

(e)  Block  (/-"Freight  Claeei/ieation 
Eomenotature":  add  Naeard  Claae  fmaximum  ts 
a^ka  ekaraetercf  and  nac  e^raeior  (g  alpha,  i 
Miinorici)  identifiMlion  number  ai  ehoum  in  DoT  19 
CFRin, 

fdj  Bloeke  WJC> 

1.  .For  non-NSS  katardoue  iuaele  Heme 
enter  the  word  Soaete'  and  the  iiem't  proper  ekipping 
name  u  lAoton  in  DoT  bi  CFR  tTi  and  ae 
(iMoripitut  ii^ormalion  ae  poeeible  in  Bloeke  W  ank 
X,  aei/or  aWuk  additional  documentation  with  tkie 
dutt^ 

g.  For  SSN  katardoue  uxuU  Hente  Block  W 
wili  be  need  for  iniomoi  purpoeet  and  Block  X  mtwi 
oontain  the  word  "watte"  followed  by  the  item'e  proper 
tkipping  name  at  tkown  in  DoT  ii  CFR  I7g. 

(et  Block  Y-Uit  tkie  Block  fin  lieu  tf  bloeke 
AA  through  EE)  for  the  iipoiii  oeeount  num^.  Note: 
Tkie  ii  noi  an  miry  rofuirod  on  beka{f  of  katardoue 
property  documentation  but  a  movement  qf  data 
prmeribed  to  permit  ute  qf  the  previouily  identified 
block!  for  other  purpoeet. 

(fi  Bloeke  AA  and  BB- Uie  theie  (wo  bloeke  for 
the  traneporter't  name  and  EPA  identification 
immbor. 

(g)  Block  CC-Have  traneporter  (identified  in 
Bloeke  AA  and  BB)  eign  and  date  for  ehipment  re- 
ofivicL 

(h)  Bloeke  DD,  EE,  FF  and  CC-/neert  the 
fbUowing  etatment  in  tkme  bloeke  (Note;  Rubber 
etamped,  typewriiten  or  maekine-produeed  copy  re- 
quired);  "Tkie  ie  to  etriW  Ikat  the  above  named 
materiate  are  properly  etaeeified,  deeeribed,  pwk- 
apti^  marked  and  labeled,  and  are  in  proper  oonditim 
for  traneporiation  according  to  the  applicable  regula- 
tione  qf  DoT  and  EPA."  To  comply  vk(A  RCRA,  the 
(urwin  ootiviiy  will  eign  ae  the  generator  under  Ike 
certifioatioH  etaUmenl. 

(i)  Bloek-g,  Enter  DoT  container  eloeeificor 
(ion. 


(j)  Blocks.  Enter  total  quantity  of  kaeardoue 
waste  by  units  of  Weight  or  volume  (ineludee  packag¬ 
ing). 

(S)  Block  S  of  Ike  DTID  will  be  eigned  and  dated 
by  the  DPDO  ank  returned  to  the  (um'in  activity 
witkin  S  working  days  from  receipt,  The  eigned  copy  of 
the  DTID  wiU  eerve  as  valid  receipt  of  aieeounta/Mity 
for  the.  kasardous  property  by  the  DPDO. 

E.  TURN-IN  PROCEDURES  (SPECIFIC). 

Detailed  guidahee  governing  (wm-in  a«  well  ae 
handling  and  proeeeeing  qf  epeeific  hatardous  proper¬ 
ty  i«  contained  in  Chapter  VI,  tkie  manual 

F.  IMPLEMENTATION  OF  RCRA. 

i.  Permils. 

a,  The  inatat^ion  eommandor  u  reeponeibU  to 
eneure  compliance  with  all  RCRA  requirtmenU  for 
the  instaUaiion.  The  ijutallalion  commander  ie  also 
reeponsibU  to  no(\/Vi  to  apply  for  permits,  and  to 
report  to  EPA  or  the  state,  a<  required,  for  ail  in* 
«(a((a(ion  activities,  including  tenants.  Tenants  are 
reepaneible  for  conducting  Hwir  ootivi(i«i  in  accord¬ 
ance  with  RCRA  and  pormit  r«9winrmm(i  at  the 
facility.  Tenants  will  provide  neeeuary  doeumenla- 
tion,  eigned  and  eompteled,  to  the  hoet  for  p«rmi(  ap- 
pliealione  and  for  roporte  oi  rtfuirtd  by  EPA  or  the 
elate.  5u^iUai«  will  be  in  Ike  format  required  by  the 
regulaiory  ageneiee. 

b.  The  indUmlual  facility  opoiational  manager! 
are  responsible  for  conducting  their  activities  in  ac¬ 
cordance  with  RCRA.  Those  faeUily  manager!,  in* 
eluding  tenants,  will  provide  neeeseary  (iocummiation 
(o  the  inji(a((a(ion  commander  for  permit  applioar 
(ionN,  will  provide  to  the  inetallation  commander 
repitrUi  required  by  EPA  or  the  slate,  and  wili  ensure 
eompiiance  with  RCRA  regulations  and  permit  re¬ 
quirements  at  that  facility, 

r.  The  installation  commander  will  sign  as  Ike 
owner  and  the  Defense  Property  Disposal  Rsgion  Com¬ 
mander  will  sign  a«  the  operator, 

g.  HaeanUm  Waste  Management  Plan. 

ImplmnontatioH  qflhe  comprekeneivt  hatardous  waste 
managenwnl  program,  mandated  by  RCRA,  requires 
marimutH  cooperation  ql'all  ootioitiai  on  an  installa- 
lion.  The  following  guidance  applies  to  development 
and  implntumtatioH  qf  a  HatariUms  Waste  Manage- 
nmd  Plan: 

a  The  trutu (tuition  comma luler  t«  responsible 
for  deveUfping  and  imptafmmiinp  a  Hatardous  Watte 
Management  Plan  to  include  all  ienante  on  the  in* 
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MtaUation.  This  plan  ihail  identify  and  implement 
hatardaue  twuU  management  aetioni  rt<ruired  by 
JtCRA.  Tenants  are  reeponeibte/or  providing  input  to 
the  instaUation  eommander  for  their  portion  of  the 
ptdn. 

b.  All  tenants  loitl  comply  with  applicable  por¬ 
tions  (f  the  Hatardous  Waste  Management  Plan  and 
••WWW  that  internal  operational  procedures  are  con¬ 
sistent. 

A  Reserved 
d,  Reserved 
A  Reserved 
t.Mamfeeting, 

I 

l^hen  required  by  EPA  and/or  State  RCRA  derived 
regulations,  a  miiVSitt  unit  be  prepared  in  addition  to 
the  mod^ied  DTID  tti  aooordanoe  with  paragraph 
Dtd(t)  above.  The  permit  holder  (installation  com¬ 
mander)  has  primary  responsibility  for  signing 
manifests,  but  may  dslsgede  tvnaiwf;t  autkorUy. 
However,  the  DPDO  wiU  eo-nign  all  manitesh  for 
shipments  gfhasardous  property  on  DLA  accounted 
records.  In  Uioss  initanoM  where  the  permit  holder 
delegates  signature  authority  to  the  DPDO,  only  un« 
signature  will  appear, 

4.  Record  Keeping  and  Reporting. 

Inetallaiione  shall  oomply  with  federal  and  state 
hasardous  waste  reoord  keeping  aM  repdrting  rs- 
ffwtrmonio.  Tenants  shall  submit  reports  requited  by 
thi  insteMtUion‘s  Hasardous  Wasts  Management  Plan 
within  time  frames  established  by  the  inslallalion 
oommandsr.  All  reports  to  EPA  or  the  itate  wiU  be 
prepaid  tn  proper  format  by  the  operators  and  eo- 
eigned  and  eubmittod  by  the  installation  commander. 


G.  HAZARDOUS  MATERIALS  INFORMATION 
SYSTEM  (HMISPHAZARDOUS  MATERIALS 
TECHNICAL  CENTER  (HMTC) 

I.  DoD  Instruction  6050.5,  Hasardous  Material  In¬ 
formation  System,  assigns  rsspensibilitiss  for  the 
sstablishment  and  UH  of  a  DoD  hasardous  malenal 
ir\formation  system. 

a.  The  HMiS  is  designed  to  support  the  major  ireas 
of  health,  safety,  and  transpartatian.  This  include.^  n 
wide  range  of  data  related  to  safety,  health,  transpor¬ 
tation,  and  disposal  (f  Aotanknu  materials.  Caution 
should  be  exervissd  in  applying  this  information 
wUhout  the  proper  training  and  knowledge  cf  pro- 
eedurss  which  are  related  to  spseifie  hasards.  Data  in 
this  system  u  rfferenee  itformation  and  mtwt  be  used 
in  eotv«7t«tion  loiM,  not  in  tiow  cf,  procedures  and 
rsgutalon/  doeuments.  If  there  if  any  doubt  o&ouf  lue 
efthe  safety  and  health  information  in  (A«  nioroficKe, 
Uie  local'health  and  sefsty  staff  should  be  contacted. 

S.  HMIS  data  are  published  on  mierojiche  annually 
with  quarterly  cumulative  updates.  Items  on  the  list 
are  identi/ied  by  NSN,' Manufacturer,  and  Part 
Number  (Trade  Name)  and  are  sequeneed  by  NUN. 

4.  HMTC  is  a  DLA  manoyfd,  coniraetor  operated 
iVormation  source  for  technical  iifomation  on  saj'e- 
ty,  health,  handling,  transportation,  disposal  and  «n- 
virYmmontai  aspseti  if  hasardom  materials  manage- 
nml.  HMTC  maintaino  a  tslephons  response  eapabilv 
ty  for  DoD  wet  in  aeesssing  this  iifomation. 

Telephone  nwm4er«  are;  (tOOi  658-8956 
13011  868-8858 
FTS  (»08)  868-8858 
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CHAPTER  XXI 
ATTACHMENT  1 
DEFINITIONS 


1.  Hazardous  Properly.  Includes  material  uud 
waste  having  one  or  more  of  the  folhtwing 
char^teristics: 

a.  has  a  flashpoint  below  260*  K  (93‘  C)  closed  cup, 
or  is  subject  to  spontaneous  heating  or  is  subject  to 
polymerization  with  release  of  large  amounts  of 
energy  when  handled,  stored,  and  shipped  with<»ut 
adequate  control; 

b.  has  a  Threshold  Limit  Value**  equal  to  or  lielow 
1,000  ppm  for  gases  and  vapors,  below  500  mg/m-'  for 
fumes,  and  equal  to  or  less  than  30  mppcf  or  10  mg/iii* 
for  dusts  (less  than  or  equal  to  2.0  fibers/cc  greater 
than  5  micrometers  in  length  for  fibrous  material.^;); 

c.  .a  single  oral  dose  that  will  causi*  .51)  (HTcciit 
fatalities  to  test  animals  when  adminislere<i  in  doses 
of  less  than  500  mg  per  kilogram  of  test  uninial 
weight; 

d.  is  a  flammable  solid  as  deHned  in  DoT  49  t*KK 

173.150,  or  is  an  oxidizer  as  <ierined  in  UoT  49  CKK 

173.151,  or  is  a  strong  oxidizing  or  reducing  agent 
with  a  half  cell  potential  in  acid  solution  of  greater 
than  ±  1.0  volt  as  specified  in  Latimer’s  lulile  on  the 
oxidation-re<luctiun  potential; 

e.  causes  first-degree  burns  to  skin  in  sliort-tinie  ex¬ 
posure,  or  is  systemically  toxic  by  skin  conuct; 

f.  in  the  course  of  normal  operations,  may  pnKloce 


•lust,  gases,  fumes,  vapors,  mists,  or  smoke  with  one 
or  more  of  the  above  characteristics; 

g.  produces  sensitizing  or  irritating  effects; 

h.  is  radioactive; 

i.  the  item  has  s()ecial  characteristics  whicli  in  the 
opinion  of  the  manufacturer  could  cause  harm  to  (n.t- 
sonnel  if  used  or  stored  improperly; 

j.  the  item  is  hazardous  in  accordance  with  OSIIA 
29  CKK  1910; 

k.  the  item  is  hazardous  in  accordance  with  DoT  49 
CFR  ni-nS  or  the  International  Maritime 
Dangerous  Goods  Code  of  the  International  Maritime 
Organization  (IMO)  or  the  Dangerous  Goods  Regula¬ 
tions  of  the  International  Air  Transport  Association 
(lATA);  or 

l.  is  regulated  by  the  Environmental  Protection 
•Agency  under  4U  CPR. 

2.  Hazardous  IPitsfesi.  Property  which  is  regulatiil 
as  a  hazardous  waste  under  the  Kesoun-e  Cons4*rva- 
tion  uiul  Kivuvery  Act  and  suhsi-qucnt  legislation.  111 
eluding  stale  and  local  regulatory  authorities. 

3.  Hazanlous  Mnlrrinl.  Any  hazardous  property 
which  is  not  a  hazardous  waste. 

vrU.S  .^OVERMUl.'..  rMNTMO  orriCE:  itis  Ktes 
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APPENDIX  2.1 

Paint  Removal  Through  Plastic  Bead 
Blasting— The  Sensible  Way 

Robert  A.  Roberts 

U.S.  Air  Force 
Hill  AFB,  UT 

Roberts,  R.  A.  Paint  Removal  Through  Plastic  Bead  Blasting  -  The  Sensible 
Wa)',  SAE  Technical  Paper  Series  850712»  21st  Annual  Airline  Plating  and 
Metal  Finishing  Forum,  Atlanta,  Georgia,  February  18-21,  1985. 


ABSTRACT 


BACKGROUND 


Everyone  who  has  something  painted 
must  usually  have  the  paint  removed  from 
that  Itom  at  some  time  during  its  life 
cycle.  The  following  article  covers  one 
of  the  newest  innovations  devised  for 
removing  paint  without  contamination, 
hazards  to  personnel,  the  generation  of 
waste  or  the  consumption  of  toxic 
chemicals.  Defined  as  PZASTXC  BEAD 
BLASTING,  the  method  provides  an  easy 
way  of  removing  all  types  of  paint  in  an 
average  of  one-tenth  of  the  time 
previously  taken  to  do  the  job  with 
costly  chemicals.  A  wide  variety  of 
equipment  manufacturers  are  available 
with  "off-the-shelf"  equipment  designed 
to  do  the  job,  and  the  plastic  blasting 


Plastics  a'nd  Chemical  Company.  This  new 
paint  removal  process  is  being  hailed  as 
the  next  "State-Of-The-Art"  method  for 
removal  of  paint  from  most  aircraft  and 
ground  support  equipment. 

PLASTIC  BLAST  PAINT  REMOVAL 
THERE  IS  A  BETTER  NAY 

We  are  living  in  a  world  which  is 
slowly  coming  to  its  senses  in  the 
matters  concerning  chemical  pollution. 
The  Environmental  Protection  Agency  is 
constantly  tightening  the  restrictions 
on  what  can  be  used  and  how  much,  and  it 
is  just  a  matter  of  time  before  the  cost 
of  control  will  far  exceed  the  cost  of 
the  materials  used. 

With  that  as  the  driving  force,  a 
decision  was  reached  four  years  ago,  by 
the  Air  Force,  to  develop  a  better  way 
of  removing  paint  from  aircraft.  The 
development  and  success  of  that  project 
is  as  follows: 


The  technique  most  used  to  remove 
protective  and  decorative  coatings  from 
aircraft  and  ground  support  equipment  is 
based  on  the  chemical  action  of  a 
stripping  compound  against  primer  and 
topcoat  materials.  The  workability  of 
this  process  depends  on  the  number  of 
successive  coatings  which  are  going  bo 
be  removed,  the  length  of  time  those 
coatings  have  been  on  the  surface,  and 
the  compatibility  of  the  coatings  to  the 
chemical  stripper.  If  there  are 
variables  in  any  of  these  conditions, 
more  than  one  type  of  paint  stripper  is 
required  or  a  follow-up  with  hand 
sanding  or  buffing.  This  technique  is 
expensive  and  time  consuming,  releasei 
,  -  J-nta..  the  working  area  which  are 

undesirable,  creates  hazardous  working 
conditions  for  the  work  force  and 
results  in  removal  products  which  are 
difficult  and  costly  to  diepose  of 
without  danger  to  the  environment. 
Because  of  these  adverse  conditions  and 
the  continued  accelerated  hazardous 
chemical  disposal  costs,  alternate 
methods  of  paint  removal  were  required 
to  meet  the  ever-tightening  restrictlone 
of  the  Environmental  Protection  Agency. 


PROPOSAL 

With  all  of  the  abog 
new  method  described  hjt 
use  of  a  relatively 
developed  by  the  U.u. 
Chemical  Oorporatior, 

The  product  is  a  soft  ( 
plastic  with  sharp 
characteristics  that  f 
cubing  qualities  for  t 
paint  while  still  iiot 
enough  to  damage  metals. 


ve  in  mind,  the 
rein  covers  the 
new  product 
Plastics  and 
Putnam,  Conn. 
(Mohs  scale  3.5) 
angular  edge 
have  excellent 
the  removal  of 
being  abrasive 
The  actual  work 
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process  is  sight  oriented  which 
establishes  a  very  low  training  curve 
and  allows  personnel  to  become 
proficient  in  a  short  period  of  time. 
Stand-off  distances  can  be  varied  to 
produce  different  removal  rates,  and  in 
some  cases,  the  top  coats  may  be  removed 
leaving  the  under  coat  primers  in  place. 
Carbon,  grease,  oil,  and  dirt  deposits 
can  easily  be  removed  from  difficult 
access  areas,  and  any  of  the  blast  media 
left  behind  can  be  blown  out  with  air, 
flushed  with  water  or  picked  up  with  a 
vacuum  system.  No  products  of  corrosion 
can  be  generated  with  the  use  of  this 
blast  media  because  it  is  totally  inert. 

ADVANTAGES 

The  advantages  of  using  the  Plastic 
Blast  Media  over  other  type  of  organic 
blasting  compounds  (walnut  shells  for 
example)  is  that  it  is  more  aggressive 
and  therefore  reouires  less  -oerating 

'PK99B.  •.-ST. ST.  ■  ■  “"“..Td  Z 

of  work.  The  operational  pressures 
recommended  for  blasting  with  the 
U.S.PSC  angular  plastic  are  30  to  40  PSl 
at  the  nozzle.  The  plastic  material  does 
not  break  up  readily  and  therefore 
produc''8  very  little  dust.  The 
reusability  characteristics  for 

recycling  are  very  good,  allowing  the 
plastic  material  to  be  used  continually 
until  the  screen  size  is  categorized  as 
dust.  It  can  be  stored  without 
deterioration  and  can  be  dried  out  and 
used  if  it  inadvertently  gets  wet,  all 
without  adverse  effect  on  its  obility 
to  perforitL  as  designed.  Because  it  is 
man  made,  it  is  constant  in  both  size 
■and — hardTFTSS  -Sinll  Uows  iiuL  vaiy'^Tam  " 
batch  to  batch,  standar  blast  equipment 
like  that  produced  by  CLEMCO,  Pauli  5 
Griffin,  CAB  Systems  and  Royce 

Mechanical  Systems  are  now  available  for 
use.  Arrowhead  nozzles  seem  to  provide 
the  best  blast  patterns  and  the  Goodyear 
Hi-Flex  hoses  are  the  easiest  to  use  and 
are  the  least  fatiguing. 

OTHER  METHODS 

There  are  many  mechanical  paint 

removal  proposals  within  the  industry 
which  are  In  the  development  stage. 

Laser,  F]ash  Lamp,  High  Pressure  C02  and 
High  Pressure  water  knives,  to  name  a 
few.  Each  of  these  methods  have  proved 
that  it  is  fausiblc  to  remove  paint  by 
mechanical  means,  but  not  always  without 
damage  to  the  substrate.  The  basic 

problem  with  these  proposals  is  that 
there  is  considerable  time  and  money 
required  to  develop  them  to  a  usable 
category,  and  the  luxury  of  that  time 
is  really  not  availible.  The  Proposed 


Plastic  Blasting  method  is  available 
now,  the  equipment  is  categorized  as 
"off  the  shelf"  and  the  function  of 
blast  removal  of  paint  from  aircraft 
surfaces  is  already  approved  by  both  the 
Air  Force  and  Navy.  This  plastic  blast 
process  will  not  only  fill  the  "five 
year"  development  gap  which  the  other 
methods  need  to  become  operational,  but 
will  save  hundreds  of  millions  of 
dollars  w(iile  it  is  doing  it,  and  the 
EPA  standards  for  1985  will  be  a  goal 
which  can  be  realized  by  everyone  who 
has  dust  and  pollution  problems. 


LIMITATIONS 

There  are  limitations  to  the 
Plastic  Blasting  method,  but  in  all 
cases,  these  limitations  are  far  more 
desirable  than  the  present  chemical 
methods  of  paint  removal  with  the 
follow-on  mechanical  sanding  required 

Lutal  '"TtlBO^Al  -Of  Tl|g--  '-=- 

elimination  of  chemicals  and  the 
resulting  effluent  control  will 
probably  be  the  most  far-reaching  of  the 
improvements  gained  as  a  result  of  this 
new  process.  The  Plastic  Blasting 
method  is  faster  (generally  ten  times 
over  the  chemical  process)  cleaner, 
safeL-,  and  therefore  produces  cost 
effective  savings  over  the  present 
methods.  Use  on  radomea  which  are 
painted  with  "Rain  Erosion"  coatings  has 
not  been  successful,  but  at  the  same 
time,  by  reducing  the  screen  size  of  the 
plastic  material  to  30/40  mesh,  we  have 
been  able  to  remove  paint  from  carbon 
composite  surfaces,  fiberglass  and  light 
wslgTit" aluminum  surfaces  with  no  damage 
to  t)ie  substrates.  The  blasting  action 
helps  to  stress-releive  the  surfaces, 
does  not  heal  cracks  in  aluminum  and 
removes  the  paint  from  titanium, 
stainless  steel,  alclad  and  anodized 
aluminum  alllce.  Alclad  aluminum  surfaces 
will  have  a  "sand  blasted"  appearance 
after  blasting  because  the  soft  aluminum 
clad  is  softer  than  the  plastic 
compound.  This  soft  aluminum  coating  is 
moved,  but  not  removed  and  does  present 
a  much  better  surface  for  receiving 
paint.  Soft  cadimum  coatings  on  screws 
will  be  removed  to  a  certain  extent  and 
plastic  windows  cannot  be  blasted.  These 
are  the  only  limitations  which  have 
been  identified  to  date. 

ECONOMICS 

The  economics  of  the  proposed 
system  can  be  divided  into  several 
categories  according  to  the  individual 
order  of  priorities.  MANPOWER  is  one  of 
the  major  driving  forces  in  today's 
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Industrial  world.  Labor  rates  exceeding  disposal  of  anything  that  is  hazardous. 

$40.00  per  hour  are  common  when  standard  The  collection  and  the  packaging  add  to 

overhead  costs  are  included.  These  labor  the  disposal  costs  to  the  point  where 

savings,  realized  through  plastic  disposal  could  equal  the  new  acquisition 

blasting,  have  been  consistently  better  costs  of  hazardous  paint  removing 

than  a  ten-to-one  ratio,  and  these  are  chemicals.  Add  to  these  the  reduction  in 

the  kinds  of  savings  that  you  can  costs  involving  heat  and  air  flow  within 

realize  with  the  first  item  blasted.  the  paint  stripping  facilities,  and  you 

Just  imagine  taking  the  total  manpower  hav3  an  "economics"  package  which  makes 

costs  of  your  present  paint  stripping  this  new  state  of  the  art  method  of 

operation  and  reducing  it  to  one  tenth  paint  removal  a  must  for  industry, 

of  that  figure  the  first  day  of  your 

operation.  TRAINING  has  always  been  a  SUMMARY 

problem  in  the  paint  stripping  business. 

As  fast  as  people  are  trained,  they  The  research  and  development 

move  on  to  better  jobs  where  they  don't  efforts  continue  at  most  Army,  Navy  and 

have  to  put  up  with  the  disgusting  odors  Air  Force  overhaul  facilities.  After  a 
and  the  safety  hazards  associated  with  year  of  testing,  the  Navy  recommended 

chemical  paint  strippers.  The  training  the  use  of  this  plastic  blasting  process 

curve  for  learning  how  to  remove  paint  for  all  aircraft  and  ground  support 

with  this  new  process  is  one  of  the  equipment.  They  are  now  in  the  process 

lowest  in  the  industry.  Simply  point  the  of  upgrading  their  facilities  to  include 

magic  wand  at  the  painted  part  and  pull  a  blast  booth  at  each  of  the  major 

the  trigger  -  when  the  paint  repair  depots.  The  Army  is  successfully 

disappears,  move  on  to  the  adjacent  removing  paint  from  the  interior  of 

area... a  totally  sight  oriented  process  helicopters  for  the  £lrs.t  time  and  they 

that  eliminates  the  requirement  for  have  discovered  that  there  is  a  way  to 

people  with  the  "Corrosion  Control*  remove  teflon  coatings  without  damage  to 

skill  after  their  names... and  the  pay  the  substrates.  The  Navy  is  removing 

that  goes  with  those  special  skills.  paint  from  aircraft  wheels  and  struts 

MATERIAL  COSTS  added  to  the  manpower  without  disassembly  at  the  Alameda  Air 

elevates  the  cost  for  removing  paint  Station  in  California  and  at  Long  Beach, 

from  $6.7S  to  $9.02  per  square  foot  on  they  are  working  with  fiberglass  boats, 

one  of  our  military  aircraft  using  the  Hill  Air  Force  Base  in  Utah  has  been  the 

chemical  method.  The  same  operation  can  center  of  the  basic  test  program  for  the 

be  performed  for  $.70  per  square  foot  past  four  years.  They  have  been  removing 

labor  plus  an  additional  $.25  for  the  paint  from  the  F-4 ,  components  removed 

plastic  blasting  compound.  Anytime  you  from  the  aircraft  with  no  reports  of 

can  save  90k  operating  costs  you  have  paint  failures  throughout  the  test 

the  opportunity  of  impreusing  your  boss  program.  Pickup  trucks  have  been 

with  your  "fabulous  Intellect". , .and  if  completely  strioped  of  all  paint  in  less 

ynn  r  iw  4'^"  milrn,..  ..Jioiwr - -  ■  .  ..  .  .  rr?  .1"  ■WnT 

■people  berieve  that  you  can  just  about  glass,  chrome  or  rubber.  They  now  have 

walk  on  wateri  Now,  as  if  saving  90%  of  the  first  operational  blast  facility 

your  operating  coats  vfasn't  enough,  which  is  large  enough’  to  remove  the 

consider  that  you  can  practically  paint  from  a  complete  P-4  aircraft  with 

eliminate  your  CHEMICAL  POLLUTION  enough  room  inside  to  do  the  support 

problems  at  the  same  time.  It  is  now  equipment  at  the  same  time.  This 

time  for  the  doubting  Thomas's  who  are  facility  will  become  the  model  for 

reading  this,  to  start  believing  in  future  construction  of  other  Air  Force, 

Santa  Clause  and  the  Easter  Bunnyllilll  Army  and  Navy  blast  booths  sized  to  meet 

Those  of  you  who  are  in  the  business  of  individual  requirements.  The  world 

stripping  paint  from  aircraft  know  that  is  demanding  a  better  way  for  paint 

it  is  possible  to  use  400  gallons  of  removal  without  the  hazards  which  have 

very  expensive  paint  stripper  just  to  been  associated  with  that  process, 

strip  one  aircraft.  And  as  If  that  The  plastic  blasting  method  offers  ua 
wasn't  enough,  you  follow  that  by  using  the  chance  to  meet  the  demands  which  are 

20  to  30  thousand  gallons  of  wash  and  being  levied  against  us  while  providing 

rinse  water  which  becomes  highly  the  multitude  of  savings  and  advantages 

polluted  and  is  extremely  expensive  to  we  have  outlined  here, 

decontaminate  -  even  to  a  "gray"  level. 

The  elimination  of  this  Chemical  The  plastic  blast  process  for  the 

Pollution  is  the  bonus  which  could  very  removal  of  paint  is  not  a  panacea,  but 
easily  become  the  main  driving  force  it  works  and  the  savings  are  real.  It's 

behind  changing  to  the  Plastic  Blasting  just  possible  that  it  is  the 

Process.  The  Enviromental  Control  Agency  enviromental  answer  to  our  problems 
is  tightening  the  belts  of  industry  for  throughout  the  world. 
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DEPARTMENT  OF  THE  AIR  FORCE 
HEADQUARTERS  OGDEN  AIR  LOGISTICS  CENTER  (AFLC) 
HILL  AIR  FORCE  BASE,  UTAH  84056-5149 


MAQM  (Clark/72874)  8  July  1985 

Effects  of  Plastic  Bead  Blasting  for  Paint  Removal  on  Magnesium 
and  Aluminum  Aircraft  Wheels. 

MMEAR  (Mr  Hansen) 

1.  The  Metallurgical  and  Nondestructive  Teat  Laboratory  (MAQM) 
conducted  a  series  of  tests  on  an  A— 10  Nose  Wheel  made  of  2014~T6 
aluminum  and  a  KC-135  Nose  Wheel  made  of  AZ-91  magnesium  to 
determine  the  effects  of  the  bead  blast  paint  removal  method  upon 
subsequent  crack  detection.  The  alumirum  wheel  contained  a 
service- induced  fatigue  crack.  Quench  cracks  were  introduced 
into  the  magnesium  wheel  by  heating  and  quenching  it  in  water. 
These  tests  were  conducted  at  the  request  of  the  NDI  Program 
Office  at  San  Antonio  ALC  and  the  Corrosion  Program  Office  at 
Warner-Robins  ALC. 

2.  In  addition  to  the  cracked  samples^  the  Salt  Lake  National 
Guard  brought  a  KC-135  main  aluminum  wheel  to  the  Laboratory  as 
an  example  of  the  difficulty  the  field  installations  might  have 
removing  paint  from  wheels  with  their  available  equipment. 

3.  From  the  results  obtained  in  this  study  and  outlined  in 
paragraph  4i  the  following  conclusions  and  recommendations  appear 
logical ; 

a. >  Eddy  current  inspection  is  a  reliable  inspection  method 
that  can  be  used  after  plastic  bead  blasting  for  paint  removal  on 
all  aluminum  and  magnesium  alloys. 

b.  Penetrant  inspection  of  al'iminurn  parts  after  bead  blast 
paint  removal  at  3U  psi  or  greater  pressures  is  not  a  reliable 
inspection  technique  and  should  not  be  required  by  the 
ovorhaul/repair  technical  directives  unless  etching  follows  the 
abrasive  blast  and  pruceuds  the  penetrant  inspection. 

c.  Anodize  stripping  and  chemical  cleaning  of  aluminum 
alloys  etch  the  aluminum  so  that  cracks  reopen  when  these 
processes  follow  paint  removal  by  plastic  bead  blasting. 
Therefore,  penetrant  inspection  can  be  performed  reliably  at  the 
depot  level  after  plastic  bead  blasting  if  and  only  if  penetrant 
inspection  is  preceeded  by  one  of  these  etching  processes. 

d.  Since  many  aluminum  parts  do  not  have  the  anodize 
stripped  even  at  the  depot  level,  penetrant  inspection  of  these 
parts  after  plastic  bead  blast  is  not  reliable  and  should  not  be 
required . 
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e.  Ktchinq  and/or  removal  of  anodize  from  aluminum  alloys  in 
the  field  is  generally  not  allowed,  because  anodize  cannot  be 
reapplied  in  the  field.  Therefore,  the  bead  blast  process  of 
paint  removal  should  not  bo  required  of  field  installations. 

f.  If  bead  blast  paint  removal  on  aluminum  alloys  is 
required  of  a  field  activity,  penetrant  inspection  should  not  be 
required . 

g.  Penetrant  inspection  of  magnesium  parts  after  bead  blast 
paint  removal  at  30  psi  or  greater  pressures  is  not  a  reliable 
inspection  method  and  should  not  be  required  by  the 
overhaul/repair  technical  directives  unless  special  etching 
techniques  are  used  after  blasting  and  before  penetrant 
inspection.  The  special  etching  techniques  referred  to  are  not 
normally  done  at  either  field  or  depot  level. 

h.  Rmphaais  is  again  made  of  the  fact  that  eddy  current 
inspection  is  a  reliable  inspection  method  even  after  abrasive 
blasting  for  paint  removal  on  all  aluminum  and  magnesium  parts 
and  should  be  required  in  place  of  penetrant  inspection  whenever 
etching  metliods  do  not  follow  the  blasting  operation  and 
immediately  proceed  the  inspection. 

i.  All  of  the  conclusions  and  recommendations  given  in  this 
paragraph  are  consistent  with  the  requirements  of  the  applicable 
directives  concerning  penetrant  inspection  --  namely, 
T.  0.  33B-1-1  and  MIL-I-6866. 

4.  The  results  of  all  of  the  tests  completed  in  this  study  are 
as  follow: 

a.  Paint  removal  by  bead  blasting  at  30  psi  or  higher 
pressures  causes  pooning  at  the  edge  of  crack  indications  in  both 
aluminum  2014-T6  and  magnesium  AZ-91  alloys.  This  is  the  case 
whether  the  aluminum  is  bare  or  anodized  and  whether  the 
magnesium  is  bare,  anodized,  or  Dow  treated, 

b.  The  peening  resulting  from  bead  blasting  severely  reduces 
the  detectability  of  cracks  in  both  of  those  alloys. 

c.  Etching  —  either  with  specific  etchants  intentionally 
used  to  open  crack  indications  after  blasting  operations  or 
chemical  processes  used  in  the  shops  to  remove  anodize  and  clean 
aluminum  alloys  —  removes  the  disturbed  metal  introduced  by  the 
blasting  operation.  Penetrant  inspection  can  be  used  reliably 
for  crack/defect  detection  after  blasting  on  the  2014-T6  aluminum 
alloy  only  after  such  etching  procedures  follow  bead  blast  paint 
removal  ami  preceed  penetrant  inspection. 

d.  The  standard  shop  cleaning,  anodize,  and  other  chemical 
processes  used  during  overhaul  of  magnesium  alloys  does  not 
remove  the  disturbed  magnesium  metal  closing  the  cracks  in 
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maonesium  nlloys.  7’hurotorG,  penetrant  inspection  of  AZ-91 
magnesium  wheels  is  not  reliable  after  bead  blast  paint  removal 
unless  a  standard  magnesium  etchant  is  used  after  blasting  and 
before  penetrant  inspection. 

e.  Tlie  standard  bead  blast  procedure  at  Ogden  ALC  removes 
nearly  all  of  the  anodize  from  anodized  aluminum  parts, 

f.  The  bead  blast  procedure  available  in  the  field  (i.e.' 
Salt  Lake  National  Guard)  does  not  remove  all  o£  the  paint  from 
the  KC-135  main  wheel  without  removing  large  areas  of  anodize 
also.  In  the  field,  limited  areas  of  bare  aluminum  are  allowed 
to  be  alodinod.  Large  areas  of  bare  aluminum  require  overhaul 
and  reanodize  at  the  depot  level.  It  appears  counterproductive 
to  require  bead  blast  paint  removal  in  the  field. 

g.  Since  the  field  is  not  allowed  to  use  chemical  etchants, 
penetrant  inspection  of  aluminum  or  magnesium  parts  after  bead 
blasting  can  not  be  performed  reliably  in  the  field.  However, 
eddy  current  testing  can  be  performed  because  the  eddy  current 
test  is  subsurface  and  does'  not  entirely  depend  upon  surface 
contour,  as  does  the  penetrant  inspection. 

h.  At  tlie  depot  level,  chemical  etching  of  some  aluminum 
parts  (all  aluminum  wheels)  occurs  during  standard  stripping  and 
cleaning  procedures.  Reliable  penetrant  inspections  can  be 
performed  after  bead  blast  paint  removal  if  the  etching, 
cleaning,  or  anodize  stripping  follows  blasting  and  preceeds  the 
inspection.  Again  eddy  current  inspection  is  reliable  after 
blasting  without  any  further  chemical  removal  of  the  peened 
metal . 

i.  Following  bead  blast  paint  removal  at  either  the  depot  or 
field  levels,  magnesium  parts  can  not  be  penetrant  inspected 
reliably  for  cracking  without  specific  chemical  etching 
techniques.  Again  eddy  current  inspection  is  a  reliable 
inspection  method  after  blasting  without  subsequent  etching, 

j.  Additional  teats  with  other  alloys,  such  as  the  7000 
series  T-6  aluminums  and  other  AZ  magnesiums,  indicate  results 
similar  to  those  found  with  the  2014-T6  aluminum  and  the  AZ-91 
magnesium  wheels.  Since  these  are  the  highest  strength  aluminum 
and  magnesium  alloys  commercially  available,  the  conclusions 
reached  in  this  report  should  be  applicable  to  all  aluminum  and 
magnesium  alloys. 

5.  The  procedure  used  in  this  study  is  given  in  the,  following 
paragraphs.  Moat  of  the  investigation  centered  around  three 
parts.  One  A-10  aluminum  wheel  contained  a  service-induced 
fatigue  crack  in  the  bead  seat  radius.  The  second  part  was  a 
section  of  KC-135  nose  wheel  made  of  AZ-91  magnesium  which  was 
quonoh-crackod  in  the  laboratory.  A  third  wheel,  a  KC-135  main, 
was  brought  to  the  laboratory  by  the  Salt  Lake  Air  National  Guard 
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because  the  Guard  was  unable  to  remove  all  the  paint  with  the 
bead  blast  system  without  also  removing  the  anodize  and  exposing 
large  areas  of  bare  aluminum.  In  each  case  with  the  cracked 
samples  tested  in  the  laboratory,  penetrant  inspection  (and 
pliotography  under  ultraviolet  light)  was  performed  both  before 
simulated  paint  removal  with  the  plastic  bead  blast  and  after. 
During  the  bead  blasting  process,  one  half  of  each  crack 
indication  was  masked  with  heavy  tape  so  that  this  half  did  not 
come  into  contact  with  the  bead  blast  media.  A  photographic 
comparison  was  made  of  the  crack  detectability  of  the  blasted 
crack  indications  and  the  masked  areas.  Photographs  1  through  7 
show  the  A-10  aluminum  wheel.  Photographs  8  through  10  are  the 
crack  indications  on  the  KC-135  magnesium  whuel.  Photograph  11 
shows  the  KC-ISS  aluminum  wheel  from  the  Salt  Lake  Air  National 
Guard.  The  bare  aluminum  where  the  anodize  was  removed  and  the 
areas  where  paint  still  adliered  are  shown  in  this  photograph. 

6.  A  summary  of  the  procedure  used  with  the  aluminum  A-10  wheel 
(photograph  1)  follows: 

a.  Cleaning  and  visual  inspection  (photograph  2  under  white 
light) . 

b.  Penetrant  inspection  before  plastic  bead  blast 
(photograph  3  under  ultraviolet  ligttt).  t‘ 

c.  Bead'blAst  over  one  half  of  the  crack  indication  for  the 
same  time  as  required  for  paint  removal  while  the  other  half  was 
masked  with  tape.  Note  the  peening  at  the  edge  of  the  crack 
(photograp):  4  uhder  white  light). 

d. ‘  Penetrant  inspection  of  the  entire  crack  after  the 
plastic  bead  blasting  process  done  witli  30  psi  pressure.  Note 
that  t)ie  crack  extends  the  entire  distance  between  arrows  but  is 
only  clearly  visible  on  the  half  that  was  not  bead  blasted 
(photograph  5  under  ultraviolet  light). 

e.  The  part  of  the  crack  that  was  not  bead  blasted  was  cross 
suctioned  for  metallographic  examination.  Photograph  6  (400X)  is 
a  cross  section  micrograph  showing  that  the  unblasted  crack  opens 
to  the. surface. 

f.  The  part  of  the  crack  that  was  bead  blasted  was  cross 
sectioned  for  metallographic  examination.  Photograph  7  (400X)  is 
a  cross  section  micrograph  showing  that  the  bead  blasted  crack 
has  been  peunuU  closed.  This  Is  the  reason  that  t)ie  blasted 
portion  of  the  crack  is  not  clearly  detectable  in  photograph  5 
and  during  penetrant  inspection. 

g.  After  t)iu  above  testa  were  completed,  the  bead  blasted 
aluminum  wttuel  samplus  were  sent  through  the  normal  shop 
production  lino  for  strip  of  the  anodize,  cleaning,  and  other 
chemical  operations.  The  cracks  poened  by  the  plastic  bead 
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blasting  operation  weru  etchad  sufficiently  to  open  to  nearly 
their  original  size  and  were  again  detectable  by  penetrant 
Inspection  techniques* 

h.  Immediately  after  plastic  bead  blasting*  the  aluminum 
wheel  was  inspected  by  the  eddy  current  teclinigue.  The  entire 
crack  pattern*  both  the  blasted  and  protected  portions  of  the 
crack*  were  detectable. 

7.  The  test  procedure  used  on  the  KC-135  magnesium  nose  wheel  is 
as  follows: 

a.  The  magnesium  wlieel  section  was  heated  and  quenched  in 
cold  water  tu  produce  various  size  quench  cracks.  The  crack 
pattern  was  inspected  visually  and  under  the  microscope.  The 
crack  pattern  after  application  of  penetrant  and  before  plastic 
bead  blasting  is  shown  in  photograph  8  under  wtiite  light  and  in 
photograph  9  under  ultraviolet  light. 

b.  On  the  KC-135  magnesium  wheel  the  entire  crack  area  was 
blasted  with  plastic  beads  for  the  same  length  of  time  required 
fur  paint  removal.  Subsequent  penetrant  inspection  is  shown  in 
photograph  10  under  ultraviolet  illumination.  Cracks  before  bead 
blasting  (photograph  9)  can  be  clearly  seen;  .  whereas*  after 
blasting  (photograph  10)  only  the  largest  cracks'are  visible. 

‘  I 

c.  The  KC-135  wheel  suction  was  sent  through  the  normal 
cleaning*  stripi  ng *  and  other  chemical  processes  that  magnesium 
parts  are  subjected  to  during  overhaul.  The  pooned  cracks  did 
not  open.  Penetrant  inspection  after  the  overhaul  processing 
remairred  as  shown  in  photograph  10. 

d.  All  cracks  on  the  magnesium  wheel  section  were  detected 
after  bead  blasting  wlien  the  eddy  current  inspection  method  was 
used . 

8.  Directives  governing  the  use  of  abrasive  blasting  media  for 
paint  removal  prior  to  penetrant  inspection  are  T.  0.  333-1-1* 
Chapter  6*  paragraphs  1-36  and  3-69*  and  MIL-I-6866* 
paragraph  5.2. 

Paragraph  1-36*  T.  0.  338-1-1*  is  quoted  as  follows: 

“1-36.  BMBAUED  METAL.  Mechanical  operations*  such  as  shot 
peoning,  machine  honing*  abrasive  blasting*  buffing,  wire 
brushing*  grinding  or  sanding  will  smear  or  peen  the 
surtace  of  metals.  This  mechanical  working  closes  or 
reduces  the  surface  opening  of  any  existing 
discontinuities.  Mechanical  working  (smearing  or  peoning) 
also  occurs  during  service  use  when  parts  contact  or  rub 
against  each  other.  PENETRANT  INSPECTION  WILL  NOT  RELIABLY 
INDICATE  DISCONTINUITIES  WHEN  IT  IS  PERFORMED  AFTER  A 
MECHANICAL  OPERATION  OR  SERVICE  USE  THAT  SMEARS  OR  PEENS 
THE  SURFACE." 
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Paragraph  3-69,  T,  0.  3'iB-l-l,  is  quoted  as  tollows: 

"3-69.  EFFECTS  OF  MECHANICAL  VJORKINC.  Mechanical  working 
removes  soils  and  contaminates  by  piiysical  action.  This 
physical  action  also  rcMnoves  or  deforms  the  part  surface. 
Deformation  is  in  the  form  of  metal  flow  or  displacement  on 
the  part  surface.  The  amount  of  deforniation  depends  on  the 
type  and  severity  of  the  v/orking  plus  the  ductility  of  the 
part.  Even  a  small  amount  of  deformation,  such  as  that 
caused  by  fine  sanding  or  vapor  blasting,  will  reduce  the 
surface  opening  of  small  discontinuities  resulting  in  a 
decrease  in  the  effectiveness  of  the  penetrant  inspection 
process.  Chemical  etching  (see  paragraph  3-64)  should  be 
accomplished  when  penetrant  inspection  is  performed  after  a 
less  severe  mechanical  working  process.  Severe  mechanical 
working  processus,  such  as  metal  removal,  shot  peenliuj,  or 
grit  blasting,  can  seal  or  close  the  surface  openings  of 
large  discontinuities  which  prevents  the  formation  of 
penetrant  indications.  Penetrant  inspection  SHALL  be 
accomplished  prior  to  mechanical  working  processes,  such  as 
machining,  shot  peening,  grit  blasting  or  coarse  sanding, 
ttiat  severely  displace  surface  metal.  If  it  is  not 
feasible  to  perform  penetrant  inspection  prior  to  these 
processes,  then  another  inspection  method  sliould  be 
considered.  An  exception  to  this  requirement  is  when 
penetrant  inspection  is  performed  to  detect  discontinuities 
formed  by  mechanical  working,  such  as  machining  tears  or 
grinding  cracks." 

Paragraph  5.2,  MIL-I-6866,  is  quoted  as  follows: 

"5.2  Precleani nq .  When  inspecting  by  the  penetrant 
method  or  methods ,  all  surfaces  of  basic  materials  and 
parts  shall  be  free  from  any  rust,  scale,  welding  flux, 
burrs,  feather  edges,  smeared  material,  spatter,  grease, 
paint,  carbon,  plating,  engine  varnish,  oily  film,  dirt  and 
other  contaminants  which  could  tend  to  mask  defects  or  give 
irrelevant  indications.  Abrasive  blasting  shall  be  used  to 
clean  metals  only  if  the  surface  of  the  metal  is  not  peened 
by  the  process  or  if  surface  defects  are  not  sealed  or 
contaminated  with  the  abrasive  material.  PAINT  SHALL  BE 
REMOVED  BV  CHEMICAL  REMOVERS  AND  NOT  BV  ABRASIVE  METHODS. 
All  descaling  solutions  must  be  neutralized  and  flushed 
from  the  surfaces  of  the  part  or  material  as  those  cleaners 
affect  fluorescence  of  penetrants.  All  parts  and  materials 
must  be  thoroughly  dried  before  application  of  penetrant. 
Soft  metals,  previously  machined,  shall  bo  etched  to  remove 
smeared  metal  that  could  mask  defects.  When  required, 
steels  and  other  high-strength,  highly  heat-treated  metals 
stiall  be  etched  to  remove  smeared  metal  and  baked  within 
one  hour  after  etching.  Baking  of  steel  shall  bo  at  375 
degrees  P  for  three  hours  to  remove  hydrogen;  for  other 
metals  it  shall  be  the  time  and  temperature  specified  for 
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the  particular  metal.  After  baking*  parte  shall  be  cooled 
to  a  temperature  below  150  degrees  F  before  dipping  into 
the  penetrant.  When  cleaning  plastic  materials*  solvents 
whicii  adversely  affect  these  materials  sliall  not  be  used." 


Fred  Soppi ,  Chief  ccj  SA-ALC/MMFI  (Mr  Petru) 

Metallurgical  Lab  Branch  WR-ALC/MMFI  (Mr  Ivy) 

Quality  Assurance  Division  OC-ALC/MMFI 

Directorate  of  Maintenance  MAQ 

MAON 

MAQB 

MMIRC  (Mr  King) 

MMIUC  (Mr  Hodges) 

MMIR 

MMSU  (Mr  Elwell) 

MABH  (Mr  Roberts) 

MANE  (Mr  Franklin) 
MANEP  (Mr  Carter) 

MANP 
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APPENDIX  2.3 


PLASTIC  BEAD  BLAST  PAINT  REMOVAL  BOOTH 
HILL  AIR  FORCE  BASE,  UTAH 
Project  No.  V.’l  8680  .  AO  .  02 
CH2M  HILL,  April  1985 

ENGINEERING  APPRAISAL 


INTRODUCTION 

A  site  visit  was  made  on  April  1,  1985  by  R.  Hanson  of  CH2M 
KILL  at  which  time  the  blasting  booth  facility  was  examined. 
Using  his  military  experience  of  aircraft  maintenance  and 
repair,  Mr.  Hanson  produced  the  following  report. 

OBSERVATIONS 


The  major  items  of  equipment  have  been  installed  and  are 
ready  to  operate.  Some  minor  air  ducting  and  piping  still 
remains  to  be  fitted.  The  internal  wall  covering  and  the 
suspended  ceiling  have  yet  to  be  installed  and  the  live 
floor  pipe  connections  to  be  finished. 

The  live  floor  appears  to  have  been  very  well  designed  and 
fabricated.  The  structural  strength  of  tne  floor  has  been 
built  into  its  integral  ducting  system  and  has  been  fabri¬ 
cated  in  standard  sized  module  sections  to  facilitate  ease 
of  removal  if  damaged.  The  floor  dust  collection  troughs 
are  steeply  sloped  to  provide  good  material  flow  and  are 
protected  from  loads  by  the  floors  supporting  members.  These 
troughs  are  covered  by  fine  wire  mesh  screens  to  catch  over¬ 
sized  debris  or  discarded  "trash"  and  prevent  plugging  of 
the  "draw  down"  holes  at  the  bottom  of  these  troughs.  The 
entire  live  floor  trough  system  is  covered  by  standard  grat¬ 
ing  in  panels  sized  for  easy  manual  removal. 

The  live  floor  system  covers  the  entire  floor  area  of  the 
blast  booth,  wall  to  wall.  The  floors  air  duct  system  is 
designed  to  provide  equal  suction  force  over  the  entire 
floor  area.  This  will  enable  simultaneous  blasting  areas  to 
be  used  throughout  the  booth,  under  normal  blasting  pres¬ 
sures,  without  any  lo5.<;  of  suction  force  in  any  particular 
area.  This  system  will  prevent  any  "dead"  areas,  a  feature 
not  found  in  otlier  live  floor  air  systomr.. 

Tlio  floor  was  installed  in  a  custom  built  concrete  floor  but 
could  easily  have  l^een  install(?cl  on  top  of  an  existing  con¬ 
crete  hanger  floor.  The  life  floor  structure  is  only  6  inche.'s 
deep.  If  mounted  on  an  existing  floor  would  only  require 
shallow  ramps  to  be  poured  from  existing  grade  to  the  top  of 
tlie  floors  grating. 
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PLASTIC  BEAD  BLAST  PAINT  REMOVAL  BOOTH 
HILL  AIR  FORCE  BASE,  UTAH 
Project  No.  V718680.A0. 02 
CH2M  HILL,  April  1985 

ENGINEERING  APPRAISAL 


INTRODUCTION 

A  site  visit  was  made  on  April  1,  1985  by  R.  Hanson  of  CH2M 
HILL  at  which  time  the  blasting  booth  facility  was  examined. 
Using  his  military  experience  of  aircraft  maintenance  and 
repair,  Mr.  Hanson  produced  the  following  report. 

OBSERVATIONS 


The  major  items  of  equipment  have  been  installed  and  are 
ready  to  operate.  Some  minor  air  ducting  and  piping  still 
remains  to  be  fitted.  The  internal  wall  covering  and  the 
suspended  ceiling  have  yet  to  be  installed  and  the  live 
floor  pipe  connections  to  be  finished. 

The  live  floor  appears  to  have  been  very  well  designed  and 
fabricated.  The  structural  strength  of  the  floor  has  been 
built  into  its  integral  ducting  system  and  has  been  fabri¬ 
cated  in  standard  sized  module  sections  to  facilitate  ease 
of  removal  if  damaged.  The  floor  dust  collection  troughs 
are  steeply  sloped  to  provide  good  material  flow  and  are 
protected  from  loads  by  the  floors  supporting  members.  These 
troughs  are  covered  by  fine  wire  mesh  screens  to  catch  over¬ 
sized  debris  or  discarded  "trash”  and  prevent  plugging  of 
the  "draw  down"  holes  at  the  bottom  of  these  troughs.  The 
entire  live  floor  trough  system  is  covered  by  standard  grat¬ 
ing  in  panels  sized  for  easy  manual  removal. 

The  live  floor  system  covers  the  entire  floor  area  of  the 
blast  booth,  wall  to  wall.  The  floors  air  duct  system  is 
designed  to  provide  equal  suction  force  over  the  entire 
floor  area.  This  will  enable  simultaneous  blasting  areas  to 
be  used  throughout  the  booth,  under  normal  blasting  pres¬ 
sures,  without  any  loss  of  suction  force  in  any  particular 
area.  This  system  will  prevent  any  "dead"  areas,  a  feature 
not  found  in  other  live  floor  air  systems. 

The  floor  was  installed  in  a  custom  built  concrete  floor  but 
could  easily  have  l^ecn  installcjcl  on  top  of  an  existing  con¬ 
crete  hanger  floor.  The  life  floor  structure  is  only  6  inches 
deep.  If  mounted  on  an  existing  floor  would  only  require 
shallow  ramps  to  be  poured  from  existing  grade  to  the  top  of 
t lie  floors  grating. 
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The  live  floor  plenums  are  connected  by  ducting  in  the  equip¬ 
ment  room  to  the  vacuum  equipment  and  the  dust  collection 
and  separation  systems.  The  dust  separation  and  collection 
equipment  is  located  outside  the  building  and  consists  of 
screening  equipment  mounted  on  top  of  a  dust  collector.  The 
reclaimed  plastic  beads  are  returned  to  the  bead  storage 
hoppers  via  steeply  .inclined  chutes  thru  the  wall  of  the 
building.  The  collected  dust  is  discharged  from  the  bottom 
of  the  dust  collector  hopper  into  sealed  drums  outside  the 
building. 

The  plastic  bead  storage  hoppers  are  located  inside  the  equip¬ 
ment  room  and  are  mounted  above  the  blasting  system  machines. 
The  blasting  system  consists  of  five  Paulli  and  Griffin 
10  cubic  feet  vessels  each  with  its  own  set  of  controls  and 
gauges  which  can  be  preset  and  locked.  These  vessels  are 
each  connected  to  header  pipes  running  along  the  north  and 
south  walls  of  the  blast  booth.  There  are  five  separate  and 
independent  blasting  hoses  each  having  a  helf-inch  nozzle 
strategically  placed  to  cover  the  entire  blasting  area. 

A  single  100  hp  air  compressor  supplies  the  blast  air  to  all 
five  blasting  machines  and  enables  a  blasting  pressure  of 
40  P.S.I  max  to  be  maintained  at  each  of  the  five  nozzles. 
Make-up  air  is  filtered  and  dried.  The  weight  of  each  of 
the  blasting  hoses  will  be  carried  by  overhead  counter 
weighted  mechanisms  to  reduce  operator  fatigue  and  to  keep 
the  hoses  from  dragging  on  the  deck  and  clear  of  the  equip¬ 
ment  being  blasted. 

Specially  designed,  wheeled  work  platforms  have  been  built 
to  provide  access  to  all  surfaces  of  an  aircraft  or  other 
equipment  being  treated.  The  wheels  are  sized  to  operate 
over  the  floor  grating  and  Include  locking  mechanisms.  These 
platforms  include  floor  grat.i.ng  of  industrial  grade  and  all 
the  proper  handrails.  v;here  the  work  platform  frame  may 
come  in  contact  with  aircraft  surfaces,  the  structure  has 
been  covered  with  thick  rubber  cushions  to  prevent  damage  to 
these  surfaces. 

The  building  which  encloses  the  blasting  booth  is  spacious 
and  provides  an  adequate  working  area  with  room  to  .^pare. 

The  building  is  divided  into  two  separate  areas  both  totally 
enclosed  and  insulated.  One  area  is  the  blast  booth  itself, 
the  other  smaller  areas  is  the  equipment  room.  The  blast 
boo^h  has  four  doors.  The  main  access  door,  which  spans  the 
entire  width  of  the  booth  is  located  on  the  west  end.  The 
door  is  a  standard  horizontal  hinged  split  overhead  hanger 
type  door.  The  south  side  of  the  booth  has  a  standard  over¬ 
head  roll  type  door  for  equipment  access  and  a  standard  per¬ 
sonnel  access  door.  Adjacent  to  it,  is  a  similar  personnel 


accesf:  door  on  the  north  side  of  the  booth.  Each  of  these 
doors  are  connected  to  a  warning  device  consisting  of  a  red 
strobe  light  mounted  at  the  coiling  which  will  be  activated 
in  the  event  that  someone  enters  the  booth  during  blasting. 
The  opening  of  any  one  of  these  doors  will  also  automatically 
shut  down  the  blast  air  supply  to  the  nozzles. 

Fire  protection  in  the  blast  booth  is  provided  by  a  halogen 
gas  suppression  system  mounted  at  the  ceiling.  This  system 
is  used  because  the  blasting  and  I'eclaim  system  is  an  abso¬ 
lute  dry  system  which  prevents  the  use  of  a  water  sprinkler 
type  fire  suppression  system. 

Lighting  in  the  booth  is  supplied  by  twelve  lights,  recessed 
into  the  booth  walls,  as  well  an  overhead  lighting  which 
should  eliminate  most  shadows. 


The  blast  booth  includes  a  suspended  ceiling  and  finished 
internal  walls  to  reduce  buildup  of  dust  to  a  minimum.  Due 
to  the  downdraft  nature  of  the  recovery  system,  (live  floor 
and  overhead  return  air)  very  little  dust  should  be  in  sus¬ 
pension  in  the  air.  Because  the  dust  is  of  an  inorganic 
material,  air  flow  and  dust  level  monitorn  should  not  be 
required  in  this  facility,  and  have  not  been  included. 

Should  OSHA  rale  that  they  are  required  they  can  easily  be 
added  at  a  later  date. 

The  equipment  room  takes  up  about  one-fifth  of  the  building 
and  is  located  at  the  east  end.  It  is  completely  isolated 
from  the  blasting  area  and  does  not  include  access  doors 
between  itself  and  the  blasting  area.  This  has  been  done  to 
prevent  ingress  of  dust  into  the  equipment  room  and  the  in¬ 
advertent  access  into  the  blast  area  by  untrained  personnel 
who  may  be  working  in  the  equipment  room.  A  control/obser- 
vation  room  has  been  built  into  the  wall  dividing  the  blast¬ 
ing  area  and  tne  equipment  room  with  the  access  door  inside 
the  equipment  room.  This  room  should  provide  good  r,bserva- 
tion  of  the  blasting  procedure  for  visitors,  and  later  pro¬ 
vide  an  excellent  supervisors  booth  allowing  supervision  of 
the  blasting  without  having  to  enter  tlio  blasting  area. 

GENERAL  COMMENTS 


The  facility  as  it  exists  at  Hill  Air  Force  Base  has  been 
well  designed.  Its  development  and  installation  have  pro¬ 
gressed  concurrently  with  an  ongoing  program  of  research  .and 
development.  Testing  cn  a  smaller  scale  established  the 
parameters  of  efficient,  clean  system  leaving  only  the 
sizing  and  selection  of  equipment  to  achieve  the  correct 
process . 
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Compared  to  the  conventional  methods  of  paint  3tr;.ppin9  by 
the  use  of  solvents,  especially  for  aircraft,  this  system 
can  only  be  described  as  clean  and  non  polluting.  Having 
been  involved  with  aircraft  maintenance  in  the  Air  Force, 
this  observer  greatly  appreciated  the  simplicity  and 
efficiency  of  the  radically  new  system.  This  system 
requires  very  little  skill  at  all  to  operate  the  blast 
nozzles  to  remove  paint  from  any  surface,  and  even  if  the 
operator  was  lacking  in  normal  coordinated  hand/eye  skills 
it  would  be  virtually  impossible  to  damage  the  metal  surface 
under  the  paint.  I  personally  used  the  system  to  xomove 
some  of  th3e  toughest  paint  from  an  aircraft  panel  and 
deliberately  attempted  to  damage  the  aluminum  surface  by 
over-blasting.  1  found  it  to  be  impossible  once  the  paint 
was  removed  to  damage  the  surface  in  any  way.  In  the  hands 
of  a  completely  unskilled,  untrained  operator  the  only 
result  possible  with  this  equipment  is  the  complete  removal 
of  all  paint  and  other  coverings  from  the  metal  surface. 

This  after  all,  Is  the  purpose  of  the  whole  process. 

When  dealing  with  the  removal  of  paint  from  "fiberglass" 
surfaces,  the  degree  of  skill  required  is  a  little  higher. 

If  the  blasting  media  is  directed  onto  the  "fiberglass"  sur¬ 
face  for  too  long  a  period  after  the  paint  is  removed,  some 
damage  can  result.  This  is  easily  seen  however,  even  to  an 
untrained  eye,  that  the  process  can  be  discontinued  before 
real  damage  occurs. 

RECOMMENDATIONS 

In  'order  to  reproduce  the  blasting  booth  facility  at  other 
locations,  it  will  be  necessary  to  put  together  a  complete 
engineering  package  consisting  of  engineering  drawings  for 
all  disciplines,  engineering  and  equipment  specifications, 
installation  and  operating  instructions. 

It  is  recommended  that  the  system  be  engineered  as  a  fully 
complete  and  independent  module  that  can  be  used  in  any  com¬ 
bination  to  suit  production  requirements  or  site  conditions 
without  the  need  for  additional  engineering.  This  way,  one 
module  or  combination  of  modules  will  suit  all  requirements 
and  the  integrity  of  the  blasting  process  will  be  maintained. 
The  blasting  booth  at  Hill  Air  Force  Base  can  be  the  model 
for  the  single  booth  module.  This  module  is  sized  for  one 
fighter  type  aircraft  and  it's  disassembled  parts,  two  mod¬ 
ules  back  to  back  sharing  the  same  equipment  room,  would 
service  two  aircraft  simultaneously  (see  Figure  1|.  Two  of 
these  tandem  units  side  by  side  would  service  four  aircraft 
simultaneously  with  the  equipment  room  still  central  to  the 
whole  facility  (see  Figure  2)  . 
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In  order  to  service  a  larger  aircraft,  i.e.  a  multi-engined 
air  tanker  or  similar  sized  aircraft,  four  or  more  single 
modules  could  be  used  with  the  live  floor  sections  adjacent 
to  one  another,  and  the  equipment  rooms  located  on  the  sides 
of  the  building  (see  Figure  3.) 

By  establishing  a  standard  engineering  package,  standard 
costs  can  be  set  within  an  acceptable  range  which  need  not 
be  exceeded  no  matter  where  the  facility  is  built.  Cost 
control  therefore  remains  with  the  purchaser  and  prevents 
the  usual  "add-ons"  of  equipment  and  processes.  "Add-ons" 
that  would  not  significantly  Improve  the  blasting  process. 
For  the  military,  this  would  provide  insurance  that  they 
would  get  the  exact  system  they  needed  without  deviation, 
over-runs,  and  delays. 

Some  features  of  the  blasting  booth  system  are  exclusive  to 
Royce  Mechanical  Systems  of  Ogden,  Utah  and  are  proprietory. 
These  however  need  only  be  treated  as  pieces  of  equipment 
which  can  be  specified  as  such  "or  equal".  It  then  becomes 
the  responsibility  of  the  general  contractor  to  supply  this 
equipment  or  its  "equal"  without  infringing  upon  any  patents. 

The  engineered  module  should  include  provisions  for  instal¬ 
lation,  of  the  system  in  existing  buildings,  as  well  as  in¬ 
stallation  on  "raw"  sites.  The  system  lends  itself  easily 
to  both  conditions  with  only  minor  considerations.  The 
structural  requirements  of  the  building  itself  are  only  for 
a  cover  or  shell  and  does  not  require  the  support  of  any  of 
the  equipment.  Therefore,  local  requirements  can  be  easily 
met  without  effecting  the  blasting  process. 

A  study  will  have  to  be  made  to  determine  standard  aircraft 
hanger  sizes,  both  military  and  civilian  before  the  module 
size  can  be  established.  An  alternative  would  be  to  size 
the  basic  module,  based  on  a  range  of  aircraft  sizes  i.e.  a 
military  fighter  aircraft  as  the  smallest,  up  to  a  Boeing  747 
as  the  largest.  Anything  larger  would  require  special  con¬ 
siderations  but  would  still  utilize  the  standard  multiple 
module  concept. 

Blast  booths  for  other  equipment  such  as  vehicles,  tanks, 
small  boats,  etc.,  v.'ould  pose  no  problems  as  these  all  fit 
well  with  the  single  or  tandem  module  facility. 

CONCLUSIONS 

This  blasting  booth  pain^  removal  concept  is  so  {-..irnple  and 
efficient  tliat  it  lends  itself  perfectly  to  a  wide  variety 
of  uses  both  military  and  civilian.  Its  most  notable  fecT- 
ture  hov/ov»ir,  is  thn  fact  that  it  almost  entirnly  eliminat(;s 
pollution  and  toxic  waste*.  The  only  wni'.te  product  of  this 
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system  is  a  comparatively  small  amount  of  dry  fine  plastic 
dust  and  paint  particles  containing  12.2  PPM  chrome,  a  small 
trace  of  lead,  and  a  small  trace  of  cadmium.  This  waste  is 
easily  contained  within  plastic  lined  drums,  which  when 
sealed,  can  be  easily  transported  for  disposal  or  storage. 

The  possibility  exists  that  this  material  can  be  injected 
into  a  commercial  furnace,  as  a  fuel  additive  because  of  its 
high  BTU  content,  thus  solving  the  disposal  problem.  There 
is  no  liquid  waste  generate'  by  this  blasting  system,  and 
because  the  air  system  is  seif  contained  and  recycling  there 
is  no  air  pollution. 

The  plastic  bead  blasting  media  is  recycled  and  used  with 
very  little  ].oss  by  degradation  and  the  only  negative  aspects 
of  this  material  is  that  is  is  a  single  source  product. 
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EQUIPMENT  ROOM 
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SIX  UNIT  BOOTH 
(MULTI  MODULE) 


FIG  3 
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ABRASIVE  BLAST  CLEANING,  A  VIABLE  ALTERNATE 
TO  CHEMICAL  STRIPPING  OPERATIONS 
by 

JOE  GARDNER 

•  Director,  Government  Sales 
CLEMCO  INDUSTRIES 


ABSTRACT 

Low  pressure  abrasive  blast  cleaning, 
utilizing  plastic  abrasives,  has  proven  to  be 
a  viable  alternative  to  chemical  stripping 
operations  for  paint  removal  on  aircraft  and 
ground  support  equipment. 

The  following  article  notes  the  benefits 
of  "this  new  process,  and  focuses  on  the 
equipment  selection  requirements. 


CHEMICAL  STRIPPING  HAS  BEEN  the  accepted 
method  of  surface  preparation  on  materials 
such  as  titanium,  stainless  steel,  aluminum, 
fiberglass,  Kevlar  and  other  composites  until 
recently. 

In  the  last  eighteen  (18)  months  extensive 
research  and  development  activities  have  been 
undertaken  by  various  Defense  Department 
agencies,  comnerclal  aircraft  manufacturers, 
rapid  transit  districts  and  others,  on  the 
process  of  blast  cleaning  with  plastic 
abrasives  at  low  pressures. 

The  results  have  been  dramatic  and 
consistent.  This  new  method  allows  paint 
removal  on  even  soft  surfaces  such  as  aluminum 
or  fiberglass  at  a  fraction  of  the  time  and 
expense  of  current  chemical  stripping 
operations.  Low  pressure  blasting  with 
plastic  abrasive  has  been  employed  on  several 
complete  aircraft  and  numerous  subcomponent 
parts,  allowing  a  vast  decrease  In  maintenance 


and  down  time.  An  additional  benefit  Is  the 
elimination  of  the  disposal  problems  of 
thousands  of  gallons  of  hazardous  contaminated 
water  associated  with  the  chemical  stripping 
process. 

This  new  process  Is  similar  to 
sandblasting  where  particles  of  sand  are 
propelled  by  compressed  air  through  a  nozzle. 
There  are  vast  differences,  however,  in  the 
abrasive  media,  equipment,  blasting  pressures 
and  operator  techniques  employed. 

In  operation,  a  special  pressure  vessel, 
commqnly  referred  to  as  a  blast  machine  or 
“pot,"  Is  filled  with  plastic  abrasive. 
Caressed  air  Is  employed  to  activate  the 
blast  machine,  creating  a  balanced  pressure 
condition,  which  allows  abrasive  to  be  gravity 
fed  through  the  conical  bottom  of  the  blast 
machine  and  through  an  abrasive  metering 
valve.  Compressed  air  propels  metered 
abrasive  through  static  dissipating  hose  and  a 
venturi  shaped  nozzle,  accelerating  the 
particles  at  speeds  up  to  660  feet  per 
second.  Abrasive  particles  strike  the  work 
piece  and  the  force  of  this  Impact  breaks  down 
and  removes  the  layer($)  of  paint  resulting  In 
a  cleaned  surface. 

VARIABLES  AS  TO  THE  TYPE  OF  SURFACE  FINISH 
ACHIEVED  AND  THE  PRODUCTION  RATE  ARE: 

-Blasting  pressure  at  the  nozzle,  normally 
ranging  from  35  PSI  to  SO  PSI  for  aircraft 
applications. 

-Distance  of  the  nozzle  from  the  workpiece 
and  the  angle  at  which  it  is  held. 

-Abrasive  type  and  mesh  (particle  size). 

-Composition  of,  and  coating  on,  the 
workpiece. 

He  will  elaborate  on  some  of  these  points, 
but  will  concentrate  primarily  on  the  subject 
of  equipment  design  and  selection. 

THE  ABRASIVE  MEDIA 

The  abrasive  used  in  this  method  is  a 
polymerized  thermoset  plastic  composed  of  a 
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cooolywer  of  uns*tur*ted  polyester  end 
styrene.  Specific  gravity  ranges  from 
approximately  1.15  to  1.50,  with  a  hardness 
range  of  3.0  to  4.0  on  the  MOH  scale.  Typical 
bulk  density  ranges  from  45  to  60  pounds  per 
cubic  foot.  This  abrasive  media  Is  available 
In  graded  Standard  U.S.  Sieve  Sizes  ranging 
from  12  to  80  mesh. 

EQUIPMENT 

Clemco  manufactures  a  wide  range  of 
equipment  to  fit  almost  any  conceivable 
application.  It  Is  critical  to  note,  however, 
that  conventional  sandblasting  equipment  Is 
not  suitable  for  this  process,  and  certain 
modifications  are  required. 

BLAST  MACHINES 

Blast  Machines  are  ASME  coded  pressure  vessels 
available  In  a  variety  of  sizes.  Six  cubic 
feet  Is  the  most  coemon  capacity.  A  60  degree 
conical  bottom  Is  critical  to  Insure  the 
correct  angle  of  repose  for  uninterrupted 
abrasive  flow.  A  pressure  regulator  with 
gauge  will  be  required  to  tailor  precise  air 
pressure  requirements. 

DESIRABLE  BLAST  MACHINE  DESIGN  FEATURES 
INCLUDE: 

Uni^strlctlye  Formed  Piping  to  guarantee 
air  flow  without  pressure  loss  caused  by 
elbows  and  sharp  bends. 

^If  Cleaning  Exhaust  >faffler  to  reduce 
bleed  o^f  noise  to  an  acceptable  level. 

Pneumatically  Operated  Remote  Controls 
Incorporating  an  abrasive  cutoff  switch.  This 
configuration  provides  not  only  the  OSHA 
required  Deadman  on/off  controls,  but  also 
allows  the  blast  operator  the  flexibility  of 
turning  off  the  abrasive  supply  only,  and  then 
using  the  compressed  air  for  blow  down  and 
clean  up  purposes. 

Moisture  Separator  for  moisture 
condensation  3ue  to  EFe  hydro-agglomerating 
nature  of  plastic  abrasives. 


Lightweight  Flexible  Blast  Hoie,  Nylon 


Couplings  and 

a  Urethane 

Jacketed 

Silicon 

Carbide  Nozzle 

are  employed 

because 

of  the 

degree  of  operator  precision  and  control 
required. 


OPERATOR  SAFETY  EQUIPMENT 

Operator  safety  equipment  should  consist 
of  a  Class  A  OSHA/NIOSH  approved  protective 
helmet  with  a  wide  span  viewing  lense,  a 
helmet  air  filter,  and  carbon  monoxide  (CO) 
monitor /alarm  (where  applicable).  A  climate 
control  tube  allowing  the  operator  choice  of 
air  conditioned  or  heated  air  Is  highly 
reccxivnended  to  reduce  fatigue.  A  leather 
faced  cottom  backed  blast  suit  and  leather 
gloves  complete  the  blast  operator  safety 
package. 


PRESSURE  BLAST  CABINETS 

Pressure  blast  cabinets,  commonly  referred 
to  as  'Glove  Boxes",  are  ideal  for  surface 
preparation  of  aircraft  subcomponents.  It  Is 
Important  to  differentiate  between  suction 
blast  designs, (which  only  achieve  20*  of  the 
cleaning  rate  and  are  less  suitable  to  this 
application)  and  pressure  blast  cabinets.  The 
latter  are  high  production  units  which 
Incorporate  a  small  blast  machine  (again,  a  60 
degree  conical  bottom  and  a  pressure  regulator 
are  required). 

DE3IRASLE  PRESSURE  BLAST  CABINET  FEATURES 

ARE: 

Cyclone  Reclaimer,  incorporating  a 
removable  debris  screen,  to  process  and  filter 
the  abrasive  prior  to  reuse. 

Dust  Collector  allowing  continuous 
cleaning  of  exhausted  air  by  the  use  of 
tubular  cloth  filters  mounted  In  a  steel 
enclosure. 

complete  ABRASIVE  BLASTING  AND  RECOVERY  SYSTEM 

Complete  abrasive  blasting  and  recovery 
systems  are  available  for  under  $16,000  and 
are  highly  recommended  for  Introduction  of 
this  process  to  an  aircraft  maintenance 
organization. 

A  typical  system  (available  In  either  skid 
mounted  or  yard  towable  versions)  should 
Incorporate  the  following  components: 

Complete  Blast  Machine  Package  Including 
operator  safety equipment. 

AbrasWe  Recovery  System  Design  allowing 
vacuiS  pVek-up  of  spent  abrasives  From  the 
floor  area  via  a  choice  of  lightweight  hand 
held  pick-up  tools.  A  high  pick-up  rate  of  up 
to  seven  (7)  tons  per  hour  Is  highly 
recomnended  to  minimize  disruptions  and  down 
time  of  the  blasting  operation. 

Abrasive  recovery  systems  are  available  In 
either  pneumatically  driven  adjustable 
classifiers  or  mechanical  multi -deck  vibratory 
screening  systems.  The  pneumatically  driven 
adjustable  classifier  offers  the  tremendous 
advantage  of  speed  In  separating  dust  and 
fines  from  reusable  abrasives.  This  design 
should  be  used  In  accordance  with  a  simple 
vibrating  trash  screen  for  removal  of  debris 
and  large  paint  chips. 

Multi -deck  mechanically  driven  gryoscoplc 
vibrating  screen  systems  are  also  available  as 
an  alternative  method  of  separation  of  debris 
and  fines  for  reusable  abrasive.  These 
systems  form  a  bottleneck  to  the  entire 
process  however,  due  to  their  slow  screening 
rate. 

The  clean  recovered  abrasive  Is  returned 
to  the  blast  machine  either  mechanically  or 
pneumatically.  Again,  the  speed  of  abrasive 
transfer  should  be  a  primary  consideration. 
An  additional  advantage  of  the  pneumatic 
design  Is  the  ability  to  rapidly  load  abrasive 
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from  their  original  containers  to  the  blast 
machine.  Conversely,  this  design  also  allows 
for  a  quick  return  of  classified/screened 
abrasive  Into  the  original  containers  at  the 
end  of  blasting  operations. 

A  Oust  Collector  should  be  Included  In  the 
system  for  containment  of  all  dust  and  fines 
separated  from  the  spent  abrasive.  Dust 
Collectors  are  available  In  a  variety  of 
designs  ranging  from  a  simple  cloth  filter 
system,  manually  cleaned,  to  sophisticated 
automatic  systems.  A  reverse  pulse  Jet 
design,  automatically  self-cleaning,  provides 
for  continuous  operation  without  any 
disruption  to  operator  blast  cleaning 
activities.  This  design  allows  for  dust 
particles  to  collect  on  the  outside  of 


cartridge  filters,  with  only  clean  air  being 
exhausted  Into  the  atmosphere.  Timed  air 
pulses  automatically  keep  the  cartridges  clean 
and  at  peak  efficiency. 

IN  SUrtlARY,  a  complete  abrasive  blasting 
and  recovery  system  should  allow  for: 

Uninterrupted  Abrasive  Blasting  Activities 
At  Variable  Air  Pressures. 

Complete  Operator  Accessories  and  Safety 
Equipment,  featuring  lightweight  hose, 
CMP  lings,  nozzle,  abrasive  cut-off  switch  for 
ease  of  operation,  wide  span  air 
conditioned/heated  air-fed  helmet,  leather 
faced  blast  suit  and  gloves  for  comfort  and 
Increased  productivity. 

High  Volume  Vacuum  Pick-up  of  Spent 
Abrasive  Prom  The  Floor  Area. 


Screening. 

PneJiatlc 
Their  Original 
aibrasive. 


Loading  Of  Hew  Abrasive  From 
Containers  and  return  of  spent 


Reverse^_Pulse_Oet^__25JSt__Collector, 
automatically  seif  cleaning,  for  continuous 
operation. 


MOOIFIOTIOH  OF  EXISTING  FACILITY 


Hodifying  an  existing  facility  is  a  cost 
effective  method  of  achieving  a  complete  paint 
stripping  operation.  The  basic  components  are: 

An  Existing  Weatherproof  Hanger  or  similar 
enclosure  can  be  easily  converted  Into  a  blast 
room,  by  the  addition  of  a  dust  tight  door, 
baffled/screened  air  Inlets,  an  exhaust 
outlet,  and  dust  tight  fluorescent  light 
modules.  These  modifications  are  primarily  to 
allow  for  ventilation  of  the  enclosure  for 
dust  control  purposes. 

The  enclosures  should  be  sized  to  allow  a 
minimum  of  (4)  four  feet  around  the  largest 
work  piece,  but  should  not  be  significantly 
larger  as  the  enclosure  size  affects  the  dust 
collection  requirements. 

A  Complete  Abrasive  Blasting  And  Recovery 
System  Should  Be  Added  Per  The  Previously 
hoted  design  Reconwendatlons.  The  only 
additions  wou 1 d  be  a  recessed  hopper  with 
sides  sloped  at  60  degrees  and  the  bottom 
feeding  a  pick-up  tool.  The  top  of  this 


hopper  would  be  covered  by  a  grating  which 
would  be  flush  with  floor  level.  For  recovery 
purposes  the  spent  abrasive  would  be  “blown" 
toward  this  recessed  hopper  via  use  of  the 
abrasive  cut-off  switch  at  the  blast  nozzle 
Plastic  abrasives  are  moved  quite  readily  over 
a  concrete  floor  by  compressed  air  and  the 
clean  up  of  even  large  areas  Is  easily 
accomplished.  Once  In  the  hopper  the  abrasive 
Is  gravity  fed  to  a  pick-up  nozzle,  processed 
through  the  recovery/recl aimer  system  and 
returned  to  the  blast  machine  for  reuse. 

A  Room  Oust  Collection  System  should  be 

addeB  Eo  allow  Tor  operation  visibility  and 
containment  of  dust  emissions.  In  most  cases 
this  will  be  an  Independent  component  and  not 
tied  Into  the  recovery  system. 

Oust  Collector  sizing  Is  directly  related  to 
the  Interior  dimensions  of  the  blast 

enclosure.  For  rough  calculation  purposes  the 
cross  sectional  area  (W  x  H  ■  sq.  ft.)  is 

multiplied  by  a  50  FPH  ventilation  rate  to 
arrive  at  the  total  air  volume  required.  As 
an  example,  a  40'long  x  30‘w1de  x  20'hlgh 
enclosure  would  require  30,000  CFM  of 

ventilation  (30  x  20*600  sq.  ft.  x  50  FPM  ■ 
30,000  CFM).  The  major  exception  would  be  for 
rooms  over  50  feet  In  length  where  a  minimum 
of  one  air  charge  per  minute  should  be 
achieved  (i.e.,  85'length  x  30’w1dth  x  20' 
height  volume  ■  600  sq.  ft.  x  85  FPM  ■  51,000 
CFM). 

There  are  various  types  and  designs  of 
dust  collection  systems  available,  the  most 
conrnon  system  being  the  •baghouse*  with  a 
series  of  tubular  fabric  filters  that  collect 
dust  on  the  Interior  surfaces.  •  These  units 
must  be  shut  down  during  their  mechanical  bag 
cleaning  cycle  and  thus  are  classified  as 
■Intermittent  Dust  Collectors*. 

The  second  major  design  Is  the  previously 
mentioned  reverse  pulse-jet  dust  collector 
which  Is  capable  of  continuous  operation  and 
higher  air  to  cloth  ratios.  It  Is  also  a  more 
compact  design. 

From  an  equipment  selection  standpoint, 
the  baghouse  design  should  not  be  discounted. 
Although  not  state  of  the  art  In  design,  this 
system  has  proven  to  be  reliable  and  Is  far 
less  costly  than  a  reverse  pulse  Jet  dust 
collector. 

COMPLETE  BLAST  FACILITIES 

Complete  blast  facilities  are  available 
Incorporating  all  the  features  noted  In  the 
■Edification*  approach.  Full  area  recovery 
systBTts  are  available  consisting  of  a  series 
of  recessed  hoppers  that  pneumatically  convey 
abrasive  through  Interconnecting  ducts  to  a 
classification  and  screening  system,  and  then 
redeposit  the  cleaned  abrasive  in  the  blast 
machlne(s)  for  reuse. 

Associated  components  such  as  monorails, 
workcarts,  electrical  control  panels  and 
similar  items  can  easily  be  Incorporated  Into 
the  total  facility  design. 
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AIR  COMPRESSOR 


An  air  compressor  Is  the  final  component 
required  for  any  paint  stripping  facility.  A 
rotary  type  compressor  Is  preferable  due  to 
Us  capability  of  consistently  providing  a 
high  volume  of  compressed  air.  They  also 
provide  a  reduction  of  moisture  problems 
created  by  older  piston  type  designs. 

AIR  DRYER/AFTER  COOLER 

Excessive  moisture  presents  a  problem  when 
blasting  with  plastic  abrasives.  Even  In 
non>hum1d  climates,  the  natural  cooling  of 
compressed  air  from  the  compressor  will  result 
In  condensation  In  the  system.  If  moisture 
adversely  affects  system  performance.  It  Is 
recommended  that  an  aftercooler  be  used  In 
conjunction  with  coalescing  filters.  Under 
extreme  conditions  of  heat,  humidity  and  a 
poorly  maintained  compressor,  the  addition  of 
an  air  dryer  may  be  necessary. 


Gardner 


10-26 


APPENDIX 


3.0  Manufacturers'  Literature 

3.1  U.S.  Technology  Corporation 

Blast  Cleaning  Media 

3.2  Clemco 

Abrasive  Blast  and  Recovery  System 

3.3  PauH  &  Griffin 

Closed  Cycle  Spot  De-Painting  Machines 
Plastic  Reclaimable  Abrasive  Machines 

3.4  Schmidt 

Plastic  Blast  Media  System  -  Blast  N'  Vac 


'  “-’.KV 


APPENDIX  3.0  MANUFACTURERS'  LITERATURE 


TECHNOLOGY  CORPORATION 

A  Subsidiary  of  U.S.  Plastic  and  Chemical  Corporation 


June  14,  1985 


4 

i 


V 

5 

C- 

I 


I 


k; 


V 


Brian  Higgans 
PEER  CONSULTANTS 
Suite  202 

1160  Rockville  Pike 
Rockville,  MD  20852 

Dear  Brian; 

It  was  great  speaking  with  you  the  other  day.  X  thank  you  for  your  courtesy  in 
returning  ray  phone  call  so  promptly.  Hopefully  it  didn't  interrupt  your  vacation 
tine. 

As  we  agreed  during  our  conversation,  1  have  enclosed  20  sets  of  information  that 
describe  our  products  and  some  of  the  applications  for  which  the  media  can  be 
employed,  particularly  in  reference  to  aircraft  surface  accumulation  removal. 

Drew  Descher  was  kind  enough  to  forward  copies  uf  the  Phase  I  Report  and  the 
Purdue  University  Paper.  Both  are  excellent  presentations  which  1  took  time 
to  carefully  review. 

Some  comments;  on  page  3-2,  paragraph  2,  reference  is  made  to  the  fact 
that  epoxy  and  urethane  paints  must  be  chemically  presoftened  prior  to 
dry  blasting.  This  statement  is  no  longer  appropriate  due  to  the  fact 
that  modifications  have  been  effected  in  both  media  selection  and  de¬ 
livery  systems  that  permit  these  types  of  paints  to  be  removed  without 
requiring  the  use  of  chemicals  as  a  softening  agent.  Some  early 
evAluatory  testing  had  been  conducted  by  both  the  U.S.  Air  Force  and 
West  German  Air  Force  along  these  lines,  but,  to  the  best  of  my  knowledge 
it  was  discontinued  as  advancements  in  application  procedures  eliminated 
this  requirement.  Recent  test  data  indicates  that  with  the  proper 
incorporation  of  media  type,  media  size,  air  pressure,  and  angle  of 
attack  even  dead  soft  alclad  aluminum  can  be  blasted  successfully.  The 
resultant  finish  will  have  a  slightly  roughened,  sanded  feel,  which  in 
effect  provides  a  superb  anchor  pattern  for  later  paint  adhesion. 

Also  on  page  3-2,  paragraph  4,  mention  is  made  that  the  media  is  not 
amenable  for  treating  thin-skinned  composite  structures.  Recent 
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developments  In  faot,  present  just  the  opposite  case.  Findings  at  both 
Fetiuacola  NARF  and  Corpus  Christi  Amy  Depot  show  the  media  to  be  an 
exemplary  material  for  use  in  removing  paint  from  extremely  thin  fiber- 
composite  helicopter  fusalage  assemblies.  Corpus  Christi  just  recently 
presented  a  report  in  which  the  facility  strongly  advocates  the  use  of 
this  system  on  virtually  all  helicopter  components  and  assemblies  from 
which  paint  has  to  be  removed  during  regular  maintenance  intervals.  For 
further  information  I  suggest  you  contact  John  Bullington  (512)  939-3555 
or  Randy  Williams  (512)  939-3243  about  their  findings  and  recommendations 
in  this  regard. 

I  hope  that  this  information  will  be  of  assistance  to  you  in  your  report  preparation. 

Should  you  need  any  further  information  please  do  not  hesitate  to  contact  me. 


Important  additional  comment: 


Please  take  note  that  U.S.  Blast  Cleaning  Media  is  available  for  Government  pro¬ 
curement  u.ider  the  following  contract: 


General  Services  Administration 
New  Item  Introductory  Schedule  (NXIS) 

GS-OOF-79342 

(contract  copies  are  enclosed  within  each  literature  package) 
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BLAST  CLEANING  MEDIA 


AIRCRAFT  PAINT  REMOVAL 


CIS  is  an  important  addition  to  the  aircraft  maintenance  induatiy.  The  material  has  proven  itself  to  be 
extremely  effective  for  the  removal  of  paint,  carbon,  iienlant,  grease,  oil,  and  dirt  deposits  from  aircraft 
components  without  causing  harm  to  the  substrate. 

Periodically,  surface  coatings  and  other  buildup  must  be  removed  from  aircraft  during  their  normally  scheduled 
repair  and  refurbishment  cycles.  Currently,  the  technique  used  to  remove  these  coatings  is  baaed  on  the 
application  of  toxic  chemical  strippers.  This  method  la  expensive,  time  consuming,  and  dangerous  to  both  man 
and  the  environment. 

Because  of  the  adverse  conditions  associated  with  chemical  paint  stripping,  an  alternate  method  is  needed  to  meet 
ever  increasing  EPA  regulations.  This  method  now  exists. 

US  Media  is  capable  of  removing  surface  buildup  from  areas  which,  up  until  now,  necessitated  the  use  of  harsh 
chemicals.  Because  of  the  media's  sharp  edged  surface  characteristics  and  specific  hardness  range,  the  materiel  is 
a  superior  paint  remover  when  used  with  the  appropriate  blast  cleaning  equipment. 

Fox  example,  the  media  can  be  used  to  remove: 

•  protective  coatings  such  as  polyurethane,  acrylics,  lacquer's,  and  structural  adhesive  off 
exterior  surfaces 

•  dirt  and  other  buildup  off  landing  gear  components 

•  polysulphide  uealants  from  fuel  tanks 

•  surface  accumulation  off  virtually  any  exposed  area 

The  cleaning  action  of  the  media  provides  control  for  the  removal  of  surface  accumulation  that  never  before  wee 
possible  with  the  use  of  toxic  chemicals  or  damaging  mechanical  scraping  and  sanding  operatlona  For  instance, 
the  distance  between  the  workpiece  and  the  blast  nozzle  can  be  varied  to  provide  the  capability  of  removing  one 
single  layer  of  paint  or  several,  all  at  once,  down  to  the  base  substrate  without  marring  or  damaging  the 
surface 

IMPORTATiTLY  —  US  Media  can  be  totally  discriminatory  in  the  number  of  layers  of  paint  that  are  to  be 
removed.  Chemical  stripping  invariably  removes  either  more  or  less  than  is  actually  required.  Chemical  stripping 
also  necessitates  the  follow-up  use  of  mechanical  scraping  and  sanding  to  take  off  whatever  the  chemical  solvents 
were  not  able  to  remove.  This  scraping  and  sanding  always  entails  the  loss  of  substrate  material.  This  loss  can  be 
eliminated  by  the  use  of  US  Media. 

The  use  of  chemical  strippers  poses  significant  problems.  Their  use  releases  dangerous  fumes  into  the  work  area, 
creates  dangerous  work  conditions  for  personnel,  and  results  in  waste  products  which  are  difficult  and  extremely 
costly  to  dispose  of.  US  Media  provides  an  Immediate,  off-the-shelf  solution  to  the  ever  increasing  problems  and 
hazards  Inherent  in  the  use  of  the  chemical  strippers. 
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BLAST  CLEANING  MEDIA 


IMFORMATIOM  HAMDOUT 


MATERIAL; 


U.S.  Blast  Cleaning  Media.  Available  In  three  formulations: 

POLYEXTRA 
POLYPLUS 
TYPE  III 


Manufactured  by: 

U.S.  Technology  Corporation 
328  Kennedy  Drive 
Putnam,  CT  06260 
(203)  928-2707 


GENERAL  DESCRIPTION: 

a.  Basic  Use  -  material  is  a  non-abrasive  plastic  blast  cleaning  media 
ITsed  to  remove  surface  residue,  buildup,  and  oontaolnatlon.  The 
media  Is  expelled  via  a  pressurized  air  stream  from  any  of  a  number 
of  blast  oleening  oablnets  or  maohlnes.  The  Item  to  be  cleaned  Is 
subjected  to  the  medla/air  stream  and  Is  cleaned  by  the  non-abrasive 
cutting  action  of  the  iuipaoting  media  partioles. 

b.  Capabilities  -  the  individual  media  partioles  are  Irregular  in 
configuration,  with  granular  surfaces,  incorporating  sharp,  angular 
edges  for  an  extremely  effective  cutting,  shearing,  chipping  action. 
This  unique  cleaning  capability  makes  it  possible  for  the  media  to 
remove  surface  buildup  without  etching,  marring,  or  otherwise  damaging 
most  substrates,  thus  preserving  vital  surface  integrity. 


■■IPECIPIC  PRODUCT  DESCRIPTION: 


POLYEXTRA 


Hardness ,  Moh  Scale 
Density  (gns/cc) 

Bulk  Density  (Iba/cu.  ft.) 
Operatiunrl  Temp.  Range 
.'loisture  Content 


POLYPLUS 

3.5 

1.5 
58-60 

0"F-300»F 

<0.111 


TYPE  III 
i».0 
1.5 
58-60 
0®F-350''F 
<0.111 
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SIZING  AVAILABLE; 


In  Standard  U.S.  Sieve  Sizes  for  each  media 


12-16  Mesh 
16-20  Mesh 
20-30  Mesh 
30-M0  Mesh 
MO-60  Mesh 


PACKAGING  AVAILABLE 


.066-. 0*15  inches 
.047-. 030  inches 
.033-. 021  inches 
.023-.015  inches 
.01 6-. 009  inches 


60-80  Mesh  .010-. 006  inches 


POLYEXTRA! 


POLYPLUS: 


TYPE  III: 


50  lb  bags 
<'"''0  lb  drums 
'j'"  lb  bags 
250  lb  drums 
50  lb  bags 
250  lb  drums 


OPERATING  SUGGESTIONS: 

Because  of  the  physical  characteristics  and  composition  of  the  media,  it 
works  efficiently  and  performs  most  economically  in  conventional  air 
blast  systems  at  lower  operating  pressures  than  those  generally  used 
with  traditional  agricultural  or  mineral  media.  Recommended  nozzle 
pressures  are  30  p.s.i.  to  60  p.s.i.  Lower  wheel  speeds  (lower  linear 
velocities)  of  1,000  -  1,500  r.p.m.  are  recommended  for  centrifugal 
wheel  machines. 

Care  should  be  taken  to  finely  tune  the  dust  separation/media  reolaimation 
system  to  prevent  the  removal  of  good,  reusable  media  from  the  blasting 
cycle.  An  efficient  return  classification  system  will  provide  material 
and  process  savings. 


APPLICATIONS: 


paint  removal 
molds 

aircraft  fusalage 
ship  bilges 
engine  components 
buses 


CLEANING 

auto  bodies 
core  boxes 
truck  wheels 
heat  exohangers 
airline  ovens 
aircraft  landing  gear 


pistons 

propeller  blades 
boat  hulls 
armature  wire 
aircraft  nose  cones 
fiberglass  components 


DEFLASHINQ 

electronic  components 
lead  frames 
plastic  moldings 
alloy  die  castings 
diodes 


DEBURRING  &  SURFACE 
PREPARATION 

aluminum  housings 
watoh  casings 
zinc  die  castings 
gear  faces 
alloy  fuel  tanks 
plastic  components 


SYNOPSIS  OF  TESTING  PERFORMED 
BY  U.S.  MILITARY  FACILITIES 
EVALUATING 

U.S.  TECHNOLOGY  CORPORATION 
PLASTIC  ABRASIVES 

POLYEXTRA 
POLYPLOS 
TYPE  III 

SEPTEMBER  30,  1984 


The  plastic  blast  cleaning  abrasives  manufactured  by  U.S.  Technology 
Corporation  look  to  have  a  profound  impact  on  the  removal  of  surface  coatings, 
buildup,  and  contaminents  off  surfaces  that  previously  necessitated  the  use  of 
toxic  chemical  solvents. 


•POLTEXTRA 

The  Materials  Are;  -POLTPLUS 

•TYPE  III 

The  U.S.  Military  in  particular  has  shown  tremendous  interest  and  excitement  in 
the  use  of  the  media  for  the  removal  of  paint  off  aircraft.  Components  from  a 
number  of  aircraft  have  been  de-painted  using  this  unique  new  method.  They 
include:  F-H,  F-16,  F-100,  C-141,  S-3,  S-2,  P-3,  A-7,  B-52,  AWAC,  H-3  and  H-53 
helicopters. 


'  rudders 
'  flaps 
•slats 

•engine  blades  and  vanes 
•ailerons 

•outer  wing  panels 
•stabilators 
•speed  brakes 
•vari-ramps 


COMPONENTS 

•H-53  main  gear  box 

■H-53  main  gearbox  housing 

•H-53  sponson 

•H-53E  stablizzer 

•H-3  rotor  hub 

•H-3  sump  housing 

‘H-53  swashplate 

•H-3  tail  rotor 

•H-53  floodboards 


•actuator  assemblies 
■ground  support  equip, 
•spindles 

•nose  cone  assemblies 
‘C-5  landing  gear 
•wing  attach  fittings 
•internal  flap  contf'^ls 
•B-52  wheels 


SUBSTRATES 


•  magnesium 

-  magnesium  anodize 

•  titanium 

•  steel 

•  Kevlar 

•  fiberglass 


aluminum 

-  aluminum,  Alolad 

-  aluminum  anodize 
carbon  graphite 

•honeycomb 


•  polyurethane 

■  epoxy  polyamide 

•  rain  erosion 

•  acrylic  lacquer 

•  fuel  sealents 


COATINGS  REMOVED 

•  structural  adhesive 

•  corrosion  buildup 

•  teflon  dry  film 

•  lubricants 

•  enamel 


polysulphide  soalent 
metallic  spray 
carbon  buildup 
Koropon  primer 
•flurooarbon  coatings 


Some  General  Guidelines: 

POLYEXTRA  -  paint/primer  removal  from  composite  (graphite  epoxy)  surfaces 
POLYPLUS  -  paint/primer  and  resin  removal  off  metal  surfaces 
TYPE  III  -  sealent  and  structural  adhesive  removal 
Optimal  blasting  pressure:  4o  p.s.l 

Cleaning  rate:  2  to  4  sq.  ft. /min.  with  1/2"  nozzle 


Selection  of  the  proper  media  in  the  correct  size  range  can  result  in  substantial  time 
savings  over  the  presently  used  chemical  stripping  procedures. 


F-M  COMPONENT  PARTS  -  REMOVED  FROM  AIRCRAFT 
TIME  COMPARISON  CHART 


LABOR  RATE 

LABOR  R.ME 

COMPONENT 

(CHEMICAL) 

MINUTES 

(PLASTIC  BLASTING) 

MINUTES 

RUDDER 

3.60 

s 

216 

0.26  = 

16 

INBD  LE  FLAP 

2.81 

S 

168 

0.36  = 

22 

SPOILER 

0.67 

S 

40 

0.24  s 

14 

OTBD  LE  FLAP 

2.81 

£ 

168 

0.31  = 

19 

AILERON 

6.47 

S 

388 

0.54  a 

32 

I 


y' 


An  in-servioe  F-4  was  stripped  with  the  plastic  blasting  method  at  Hill  AFB 
August  1984.  The  nosci  canopy  and  afterburners  were  masked.  Tape  and  plastic 
plugs  were  used  to  seal  openings  and  drain  holes.  The  engines  were  left  in 
place  with  the  inlets  plugged.  The  plane  was  mounted  on  Jacks  with  the  landing 
gear  up. 


RESULTS! 


the  plane  was  stripped  in  34  hrs.  nozzle  time  plus  9  hrs. 
masking  time.  This  compares  with  the  chemical  Standard  Time 
of  338  hrs.  plus  11  hrs.  masking  time. 

the  total  tine  of  43  plastic  blasting  hrs.  vs.  349  ohemioal 
stripping  hrs.  s  12]1  of  the  presently  aooepted  nona. 

the  aircraft  was  finished  in  1  calendar  day  vs.  7  days 
allocated  for  the  chemical  system 

ingress  of  media  oooured  which  later  had  to  be  vacuumed  out 

Alolad  panels,  which  have  tendency  to  be  roughened  and  pitted, 
were  first  located  with  a  small  3/16"  nozzle  with  POLYPLUS  30/40 
and  then  blasted  before  rest  of  aircraft  was  cleaned  with  larger 
12/16  sieve  size  media 


overall  appearance  of  F-4  after  blasting  was  called  "superlative" 


[.v, 


OTHER  EXAMPLES: 

-  The  entire  exterior  fuselage  of  an  out~of-servioe  F-100  was  stripped  with 
the  plastic  blasting  method.  The  Standard  Time  to  remove  the  paint  from 
the  A069  sq.  ft.  surface  with  chemicals  is  296  hrs.  This  sane  function 
was  aooompliahed  in  24  hrs.  50  nin.  vilth  plastic  blasting. 

-  A  Coleman  Tractor  was  stripped  of  7  ooats  of  enamel.  The  Standard  Time 
for  the  present  hand  sanding  method  is  almost  2  days.  This  was  performed 
in  4  hrs.  14  min.  with  plastic  blasting.  (It  is  Important  to  note  that 
masking  of  the  glass  windows  and  rubber  seals  is  not  required  for  plastic 
blasting) 

-  The  System  Manager  for  the  F-4  has  approved  the  use  of  the  media  on  all 
component  parts  removed  from  the  F-4  aircraft.  On  most  of  these  oomponents 
the  12  to  1  ratio  prevails. 


-  A  Wingfold  of  an  F-i|  takes  8.5  hrs.  to  clean  with  chemicals.  This  same 
Job  can  be  accomplished  in  1(5  min. with  the  plastic  blast  system.  Hill  AFB 
is  now  cleaning  these  wingfolds  on  a  normal  production  basis  using  the 
plastic  media. 

-  An  F-18  actuator  assembly  requires  2.5  hrs.  to  clean  with  chemicals. 

The  same  component  can  be  cleaned  in  1.5  min.  with  plastic  blasting. 

(Note;  disassembly  of  the  component  is  not  required  as  it  would  be  with 
chemicals) 

CONSIDERATIONS: 

The  plastic  blasting  method  is  not  a  panacea ,  In  that  it  is  not  the  answer 
to  all  surface  coating  removal  requirements.  Negative  results  have  occurred 
for  certain  applications: 

-  plastic  blasting  sometimes  is  not  sufficient  to  remove  severe 
corrosion  products 

-  use  of  large  sized  media  at  high  pressures  can  result  In  penetration 
through  alolad  surfaces  and  anodize  coatings 

-  partial  crack  closure  oan  ooour  on  alolad 

-  it  is  possible  to  remove  cadmium  if  blasting  pressures  are  to 
high 

-  damage  can  ocour  to  certain  types  of  fiberglass  and  thin  honeycomb 
if  the  process  is  not  carefully  controlled 

However,  properly  utilized,  the  plastic  blasting  process  offers  immediate  labor, 
time,  equipment,  material,  and  energy  savings  in  the  many  applications  for 
whioh  the  material's  use  is  appropriate. 

It  la  the  stated  objective  of  the  Department  of  Defense  that  by  year  end  1986 
all  chemical  solvents  will  be  eliminated  from  waste  products.  The  plastio 
blasting  system  can  be  a  major  factor  in  reducing  the  contaminants  presently 
produced  by  the  military  industrial  complex.  Military  estimates  indicate  that 
aircraft  stripping  wastes  oan  be  eliminated  by  a  factor  of  15%  -  99)t  with  the 
proper  utilization  of  this  method. 

WHY  BLAST  WITH  PLASTIC  ABRASIVES 
■  eliminate  chemical  contamination 
•eliminate  most  air  contamination 
•eliminate  water  contamination  and  clean  up 

•  reduce  personnel  exposures  to  ohemioal  hazards 

•  reduce  man  hours 

‘ reduce  consumption  of  commodities 

•  reduce  energy  requirement 
•reduce  aircraft  flow  time 
•improve  readiness  posture 
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F-4  COMPONENT  PARTS  -  REMOVED  FROM  AIRCRAFT 
TIME  COMPARISON  CHART 


COMPONENT 

CLEANINO  TIME  MINUTES 
(CHEMICAL) 

CLEANINO  TIME  MINUTES 
(DRYSTRIP) 

RUDDER 

216 

16 

INBD  LE  FLAP 

168 

22 

SPOILER 

ilO 

in 

OTBD  LE  FLAP 

168 

19 

AILERON 

388 

32 

WINOFOLD 

525 

54 

STABILATOR 

589 

55 

-  OTHER  EXAMPLES  - 

ITEM 

CLEANING  TIME 
(CHEMICAL) 

CLEANINO  TIME 
(DRYSTRIP) 

F-100  AIRCRAFT 

300  HRS 

37  HRS 

F-4  AIRCRAFT 

340  HRS 

39  HRS 

COLEMAN  TRACTOR 

40  HRS 

4  HRS 

P-8  PUMPERTRUCK 

52  HRS 

5  HRS 

F-18  ACTUATOR  ASSEMBLY 

2.5  HRS 

1.5  MIN 
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DC-9  COMPONENT  PARTS  -  REMOVED  FROM  AIRCRAFT 


TIME  COMPARISON  CHART 


COMPONENT 


FLAP  HINOE  FITTING 
FRWD  AIR  STAIR  STEP 


OXYGEN  BOTTLE 


SPOILER  CAM 
DOUBLE  SEAT  FRAME 


NOSE  WHEEL 


CLEANING  TIME  MINUTES 
(CHEMICAL) 


CLEANING  TIME  MINUTES 
(DRYSTRIP) 


(bline  savings  for  1  complete  aircraft  set 
Is  220  hrs. ) 


Total  number  of  Items  tested: 


Items  failed! 


Items  with  no  time  savings: 


Evaluation  Results 


Total  number  of  Items  with 
appreciable  time  savings: 


OVERALL  TIME  SAVINGS  ACHIEVED:  93)( 
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F-«  DIHECT  COST  OGHP 


BLAST  CLEANING  MEDIA 

NEW  ITEM  INTRODUCTORY  SCHEDULE 

FSC  CLASS:  6360 

CONTRACT  NUMBER;  QS-OOF-79342 

CONTRACT  PERIOD;  4/24/85  -  4/24/86 

BUSINESS  SIZE;  SMALL 

CONTRACTOR  -  ORDERING  ADDRESS 

U.S,  TECHNOLOGY  CORPORATION 
328  KENNEDY  DRIVE 
PUTNAM,  CT  06280 
Telephone:  (800)  243-1842 
(203)  628-2707 


1.  Special  Item  Numbere: 

NIS-G-6965  S  See  attached  data 

NIS-G-7191  {  sheets  for  details 

NIS-Q-8566  J  on  each  product. 

2.  Maximum  Order  Limitation:  $26,000 

3.  Minimum  Order;  50  lb.  bag 

4.  Delivery  Area;  48  contiguous  states  and  Washington,  D.C. 

5.  Point  of  Production;  Danielson,  Windham  County,  CT 

6.  Net  Price:  $1 .70  per  lb.  F.O.B.  Origin 

7.  Prompt  Payment  Terms:  net  30 

8.  Quantity  Volume  Discount;  $  6,001  •  $10,000  1/2% 

$10,001  -  $20,000  1-1/2% 

$20,001  •  $26,000  2% 

6.  Time  of  Delivery:  30  days 

10.  F.O.B. ;  origin  (Danielson,  CT) 

11.  Warranty  Provision:  see  Inside  data  sheets 

12.  Payment  Address; 

U.S.  TECHNOLOGY  CORPORATION 
P.O.  Box  302 
Worcester,  MA  01814 
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U.S.  Technology  Corporation 

(A  subsidiary  ol  U.S.  Plastic  and  Chamlcal  Corp.) 

328  Kennedy  Drive 
Putnam,  Conn.  06260 
Tel.  203-928-2707 
Toll  Free  800-243-1842 


Meet  your  surface  finishing  and  cleaning 
needs  with  three  different  grades  of 


BLAST  CLEANING  MEDIA 


If  your  operation  includes  deflashing, 
debarring,  descaling,  or  any  type  of  surface 
conditioning,  you  should  consider  the 
advantages  ol  US  Blast  Cleaning  Media. 

EDGE  AHEAD... with  the  sharp,  angular  cutting 
edges  of  US  Media.  The  granular  shape  of 
individual  particles  enables  POLYEXTRA, 
POLYPLUS,  and  TYPE  III  to  quickly  and 
efficiently  clean  with  a  unique  shearing. 


chipping  and  cutting  action  that  rapidly 
removes  surface  contamination  and  build-up 
that  other  abrasives  cannot  effectively  remove 
Tough  cutting  edges  permit  maximum 
productivity  at  low  particle  velocity. 

To  satisfy  varied  requirements,  a  wide  range  of 
cleaning  capability  and  aggression  is  provided 
by  these  three  products  for  the  best  possible 
match  of  media  to  application. 


POLYEXTRA' 

The  Original  Koppers  Blast 
Cleaning  Media. 

POLYPLUS' 

A  more  aggressive  grade  of 
US  Media. 

TYPE  ill' 

The  most  aggressive 
US  Media. 


Introduced  in  1978.  the  media  is 
designed  for  use  in  soft  abrasive 
finishing  and  dellashing.  Where 
surface  tolerances  are  critical,  and 
the  integrity  of  the  substrate  cannot 
be  compromised.  POLYEXTRA  is  the 


Next  on  the  scale  of  aggression 
POLYPLUS  is  harder,  denser,  and 
faster-acting  than  POLYEXTRA.  It  is 
applicable  lor  a  great  variety  of  light 
industrial  uses.  This  media  fills  the 
need  for  a  more  abrasive  material 


This  material  is  an  extremely 
aggressive  and  abrasive  media. 

It  approaches  the  cleaning 
capabilities  of  much  more  harsh, 
metallic  and  mineral  abrasives  such 
as  aluminum  oxide.  Yet,  because  it  is 


answer.  It  has  found  tremendous 
acceptance  as  a  replacement  for 
walnut  shell  and  apricot  pit. 
particularly  for  electronic 
component  cleaning. 


that  still  will  not  be  too  harsh  or 
damaging  for  most  surface  finishing 
applications.  It  is  designed  to  be 
used  at  low  p.s.i.  settings  for 
optimum  performance  with  low 
energy  consumption. 


a  plastic  media,  it  will  not  harm  blast 
cleaning  equipment.  TYPE  III  is  very 
fast-acting,  even  at  reduced  p  s  i. 
settings.  It  is  particularly  effective  in 
many  alloy  metal  finishing  and 
debarring  applications. 


If  your  finishing  procedures  use: 

^  glass  beads 
b-  slumlnum  oxide 
b  walnut  shell 
b  apricot  pit 
b  chemical  solvents 

If  these  products  are: 

b  Ineffective  In  performaitce 
b  dusty  and  dlr^ 

b  damaging  to  equipment  and  parts 
b  Inconsistent  In  quality 
b  hazardous  to  use  or  dispose  of 


Then  consider  the 
edge  you’ll  gain 
with  US  Media: 

b  cleaner  parts 
b  less  rejects 
b  greater  throughput 
b  higher  productivity 
b  SAVINGS 


U~24 


U.S.  Technology  Corporation 

(A  subsidiary  of  U.S.  Plastic  and  Chemical  Corp.) 

328  Kennedy  Drive 
Putnam,  Conn.  06260 
Tel.  203-928-2707 
Toll  Free  800-243-1842 


BLAST  CLEANING  MEDIA 


POLYEXTRA 


The  original  POLYEXTRA 
blast  cleaning  media  is  a  soli 
dellashing  and  cleaning  plastic 
abrasive.  Due  to  its  composition 
and  sharp,  angular  surlace 
characteristics,  the  media  has 
excellent  cutting  qualities,  cleans 
etiiciently.  but  will  not  peen  or  mar 
material  substrates. 

POLYEXTRA  IS  a  carefully  manu¬ 
factured  product  that  is  uniform 
from  batch  to  batch,  in  contrast  to 
agricultural  media,  for  instance, 
that  often  varies  in  consistency 
from  one  lot  to  another. 

POLYEXTRA  presents  no  Storage 
problems.  Concern  over  spoilage, 
rodent  attraction,  mildew  and 
bacteria  growth  is  eliminated. 
Also,  the  media  does  not  create 
the  type  of  dust  and  oily  residue 
problem  traditionally  associated 
with  agri-media 

POLYEXTRA  is  consistent,  is 
constant  in  character,  is  highly 
reusable  and  is  very  eflicient. 


POLYEXTRA  IS  fast  and  efficient, 
yet  is  designed  to  maintain  the 
integrity  of  the  finished  surface. 

It  is  an  excellent  media  in  appli¬ 
cations  where  critical  dimensions 
and  tolerances  must  be  main¬ 
tained  white  removing  surface 
contamination 


On  a  scale  of  comparative 
aggression,  POLYEXTRA  is  the 
mildest  in  the  line  of 
US  Blast  Cleaning  Media  products. 


Agri-Media 

(Walnut  Shell)  »OtYPfntA’' 

^  ' less  aggressive  ~|| 


Mineral  Abrasives 
IKHmUS"  Tmiir*  (AlummumOxide) 


more  aggressive  y 


New  Item  Introductory  Schedule 
GSA  Contract  No.  GS-OOF-79342 
4/24/85-4/24/86 


SPECIAL  ITEM  NO. 
NIS-G-5985 


J5 


Av«ll«bl»  Through; 

GSA  Federal  Supply  Service 
Nils  Contract  No.  QS-OOF-79342 


AmiCATIONS 

Encapsulated  electronic  components;  Will  not 
damage  delicate  parts  or  mar  surlaces.  Leaves 
product  surlace  clean  and  dust  Iree,  ready  lor 
identification  printing  and  soldering. 

Plastic  molded  parts:  Effectively  cleans  flash  off 
parting  lines.  Cleans  surfaces  without  harming  the 
part.  Cleans  mold  without  damage. 

Aircraft  maintenance:  Removes  paint  layers  and 
coatings  lor  inspection/recoating.  Cleans  precision 
parts  with  no  base  metal  removal. 


Lead  frames;  Prepares  leads  for  easier  and  more 
uniform  tinning  and  coating  procedures.  Will  not 
impinge  the  surface  while  removing  flash  and  resin 
smear 

Engine  maintenance;  Removes  carbon,  sludge  and 
gum  deposits  from  internal  combustion  and  diesel 
engines  without  causing  surface  damage. 

General  debarring:  Removes  light  burrs  from 
miscellaneous  materials  without  surface  distortion. 


BENEFITS 

Cost  savings;  Reduced  costs  are  realized  from  low 
media  consumption  and  greater  product  feed-thru 
rates  at  lower  PSI. 

Processing  savings:  The  extra  costs  associated 
with  agricultural  media  for  inspection,  degreasing 
and  wiping  are  lessened.  Entire  post  cleaning 
procedures  can  be  eliminated  from  the  production 
cycle 


Consistent  quality:  Media  does  not  vary  from  batch 
to  batch  as  with  various  agri-media.  The  material  is 
constant  and  consistent.  It  is  manulactured,  not 
grown 

Easy  storage:  No  special  storage  or  deterioration 
prevention  requirements  are  necessary. 


50  lb.  bags 
200  lb.  drums 


auARANni 

Material  is  guaranteed  to  comply 
with  published  specifications 
concerning  mesh  size,  specific 
gravity,  shape,  hardness,  moisture 
content,  storage  stability  and 
operating  temperature  range. 

Responsibility  is  disclaimed  in 
the  handling,  use  and  storage  of 
this  material  since  it  is  beyond  the 
scope  of  our  control. 


PHySICAL  CHARACTERISTICS 


Hardness.  Mohs  Scale _ 3 _ 

Moisture  Content _  <0.1% 

Specific  Gravity _  1.15-1.25 _ 

Bulk  Density _ 45-48  Ibs./cu.  ti _ 

Operational  Temp.  Range _ 0‘'F-250''F _ 

Color _ while  to  gray  (varied) 

Chemical  Nature  flammable,  hydrophobic, 

inert  to  mild  acid  or 

_ _ _  _  alkali,  non-bioOegradable 

Particle  Shape  irregular,  granule',  with 

_ sharp  angular  edges 


SPECinCATIONS 

The  media  is  graded  in  the  following  Standard  U  S.  Sieve  Sizes 

Sieve  Size _ Inches  (mm) 

12-16 _ .066-. 045 _ (1.6B-1.14) _ 

16-20 _ .047-.030 _ (1.19-0.76) _ 

20-30 _  033-  021 _ (0.84-0  53) _ 

30-40 _ 023-015 _ (0.58-0.38) _ 

40-60 _  016-  009 _ (0,41-0,23) _ 

60-80 _ .010-  005 _ (0.25-0.13) _ 

Nole 

The  actual  size  as  staled  in  inches  will  apply  to  at  'east  one 
diagonal  direction  ot  any  particle.  Due  to  irregular  shape, 
as  much  as  5%  fines  may  be  contained  in  any  grade  size. 


ORDERING  INSTRUaiONS  FOR  POLVEXTRA^" 

Please  order  by  TYPE  and  SIEVE  SIZE  in  either  50  lb,  bags 
or  200  lb,  drums. 


Type 

Sieve  Size 

PE 

12-16 

PE 

16-20 

PE 

20-30 

PE 

30-40 

PE 

40-60 

PE 

60-80 

SPECIAL  ITEM  NO. 
NIS-G-5985 


U.S.  Technology  Corporation 

(A  subsidiary  of  U.S.  Plastic  and  ChamicaJ  Corp.) 

328  Kennedy  Drive 
Putnam,  Conn.  06260 
Tel.  203-928-2707 
Toll  Free  800-243-1842 


BLAST  CLEANING  MEDIA 


POLYPLUS 


POLYPLUS  is  a  granulated 


plastic  blast  cleaning  media 


that  IS  significantly  denser. 


harder  and  more  aggressive  than 


most  other  soft  abrasives  Particle 


shape  is  sharp  and  angular  This 


special  configuration  enables 


POLYPLUS  to  clean  with  an 


enhanced  cutting,  shearing  and 
chipping  action  to  remove  surface 


residue  and  buildup  that  other  soft 


abrasives  are  not  able  to  clean 


POLYPLUS  IS  considerably  more 


aggressive  than  commonly  used 


agricultural  media.  This  media  is 


often  the  answer  when  a  more 


abrasiYe  material  is  required  that 


still  will  not  be  too  harsh  or  dam 


aging  for  most  surface  finishing 
applications.  POLYPLUS  is  de 


signed  to  be  used  at  low  pres 


sure  settings.  Proper  set  up  and 


utilization  will  yield  significant 


savings  due  to  decreased  energy 


consumption  and  increased 


cleaning  per  unit  of  media 


POLYPLUS  is  easy  to  use  and 


handle  No  special  storage 


precautions  are  necessary  The 


media  is  clean  m  application  and 


virtually  dust  free  No  oily  residue 


is  created  that  is  common  with  the 


use  of  most  other  media  in  this 


hardness  range 


V 


,^1 


On  a  scale  of  comparative 
aggression  with  the  other 
US  Blast  Cleaning  Media  products, 

POLYPLUS  lies  between  POLYEXTRA 
and  the  aggressive  TYPE  III. 

Media  Mineral  Abrasives 

nut  Shell)  rOinXTRA’“  POLmUS’“  mi  III'*  (Aluminum  Oxide) 


:  apgress’ve 


more  aggressive 


rv.'  , 


% 
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New  Item  Introductory  Schedule 
GSA  Contract  No.  GS-OOF-79342 
4/24/85  •  4/24/86 


SPECIAL  ITEM  NO. 

NlS-G-7191 


APPLICATIONS 

Are  glass  beads  too  damaging?  Is  polycarbonate  inellective? 

Walnut  shells  aren't  aggressive  enough?  Then  POLYPLUS  may  be 
the  answer  to  your  finishing  needs  for... 

^zlne  die  casting*  ^marina  equipment  flight  deburrlng 

p'paint  removal  ^'electronic  components  aplastic  deflashing 

p-alrcraft  fuselage  ^ metal  surface  conditioning  ^surface  decontamination 


POLYPLUS  is  designed  to  be  effective  in  a  wide  range  of  uses,  from 
electronic  component  dellashing  to  light  industrial  finishing. 


SAVINGS 

Durable  composition  and  sharp-edged  configuration  enable  this 
media  to  clean  quickly  at  low  pressure  settings,  thereby  reducing 
cost.  Savings  are  realized  from; 

p-decreased  media  consumption  ^faster  product  throughput 
^reduced  compressor  needs  flower  energy  consumption 
Irlonger  equipment  life 


PHYSICAL  CHARACTEmSTICS 


radcagins:  rOLYPLUS 


50  lb.  bags 
250  lb.  drums 


gUARANTEE 

Material  is  guaranteed  to  comply 
with  published  specifications 
concerning  mesh  size,  specilic 
gravity,  shape,  hardness,  moisture 
content,  storage  stability,  and 
operating  temperature  range. 

Responsibility  is  disclaimed  in 
the  handling,  use  and  storage  of 
this  material  since  it  is  beyond  the 
scope  of  our  control. 


Hardness,  Mohs  Scale 


Specilic  Gravity 


Bulk  Density 


Operational  Temp,  Range 


Color 


Chemical  Nature 


Particle  Shape 


58-60  Ibs./cu  ft. 


0”F-300'’F 


white  to  dark  gray  (varied) 


sell  extinguishing, 
hydrophobic,  inert, 
non-biodegradable 


irregular,  granular,  with 
sharp  angular  edges 


The  media  is  graded  in  the  following  Standard  U  S.  Sieve  Sizes 


Sieve  Size 


12-16 


16-20 


20-30 


30-40 


40-60 


60-80 


Inches 


066-  045 


.047-030 


.033-  021 


.023-.015 


.016-009 


010-005 


(mm) 


(1  68-1,14) 


(1.19-0  76) 


(084-0.53) 


(0,58-0  38) 


(0,41-0.23) 


(0  25-0  13) 


The  actual  size  as  stated  in  inches  will  apply  to  al  least  one 
diagonal  direction  ol  any  panicle.  Due  to  irregular  shape, 
as  much  as  5%  lines  may  be  contained  in  any  grade  size 


ORDERING  INSTRUCTIONS  FOR  POLYPLUS^ 

Please  order  by  TYPE  and  SIEVE  SIZE  in  either  SO  lb.  bags  or 
250  lb.  drums. 

Type  Sieve  Size 


U.S.  Technology  Corporation 

(A  subsidiary  of  U.S.  Plastic  and  Chsmical  Corp.) 

328  Kennedy  Drive 
Putnam,  Conn.  06260 
Tel.  203-928-2707 
Toll  Free  800-243-1842 


Avallabto  Through 


QSA  F*d«ral  Supply  Sarvice 
Nils  Contract  No.  QS-OOF-79342 


EXAMPUSOFUSES 

Surface  Residue  Removal 

►dash  from  metal  die  castings 
►burrs  olf  gear  lace  surfaces 
►surface  build-up  olf  aircraft  components 
►polyamid  coating  off  armature  wires 
►  paint  from  ships  hulls 
►carbon  deposits  olf  engine  pans 


Surface  Conditioning 

►  metal  surfaces;  pre-treatment/ cleaning/dellashing  prior  to  plating 
►plastic  composite  parts;  to  roughen  surface  for  better  adhesive 

application 

►aluminum  computer  components;  to  produce  attractive  mattefinish 

►  plastic  controls,  to  prepare  surface  for  improved  paint  adhesion 
►marine  equipment;  reconditioning  by  removal  of  rust  and  corrosion 


DO  you... 


►find  aluminum  oxide  is  too 
harsh,  but  nothing  else  works 


►  use  dangerous  and  expensive 
chemicals  that  are  difficult  to 
use  and  dispose  of 


►spend  a  lot  ol  money  to  replace 
machine  parts  that  media 
wears  out 


►want  to  clean  and  finish  your 
parts  quicker  and  belter 


TRY  TYPE  III,  YOU  WIU  FIND  THAT. 


►  it  is  easy  to  use  There  are  no 
storage  problems  Spent  media 
is  easily  disposed  of. 


►  money  will  be  saved  by  elimi¬ 
nating  the  need  to  purchase 
equipment  worn  oul  by  media 


►it  can  be  conlmously  recycled 


►it's  extremely  effective  at  low 
p  s  i  settings 


PHYSICAL  CHARACTERISTICS 


ra«iiayins:tyKlfl 


50  lb  bags 
250  lb  drums 


CUARANTCI 

Material  is  guaranteed  to  comply 
with  published  specifications 
concerning  mesh  size,  specific 
gravity,  shape,  hardness,  moisture 
conteni,  storage  stability,  and 
operating  temperature  range. 

Responsibility  is  disclaimed  in 
the  handling,  use  and  storage  ol 
this  material  since  if  is  beyond  the 
scope  ol  our  control 


Hardness,  Mohs  Scale 


Moisture  Content 


Specific  Gravity 


Bulk  Density 


Operat’onal  Temp,  Range 


Color 


Chemical  Nature 


Particle  Shape 


<0,1% 

1.5 


58-60  lbs  /cu.  ft 


O^F-aSO^F 


multicolored  ,  may  vary 


sell  extinguishing 
hydrophobic,  inert 
non-biodegradabie 


irregular,  granular, 
with  sharp  angular  edges 


SPECIFICATIONS 

The  media  is  graded  in  the  following  Standard  U  S,  Sieve  Sizes 


(mm) 


(1,68-1.14) 


(1  19-0  76) 


(0,84-0  53) 


(058-038) 


(0  41-0  23) 


(0  25-0  13) 


Sieve  Size  Inches  (mm 


12-16  .066-  045  (1,68-1.14 


16-20  047-  030  (1  19-0  76 


20-30  ,033-  021  (0  84-0  53 


30-40  023-015  (0  58-0  38 


40-60  ,016-  009  (0  41-0  23 


60-80  010-  005  (0  25-0 13 


Note 

The  actual  size  as  slated  in  inches  will  apply  lo  at  'east  one 
diagonal  direction  d  any  particle  Due  to  irregular  shape, 
as  much  as  5%  tines  may  be  contained  m  any  grade  size 


ORDERING  INSTRUCTIONS  FOR  TYPE  lir 

Please  order  by  TYPE  and  SIEVE  SIZE  In  either  50  lb  bags 
or  250  lb  drums. 

Sieve  Size 


SPECIAL  ITEM  NO 

NIS-G-8556 


Clemco's  Remarkable 

iw/v# 


The  world's  most  advanced  abrasive 
blast  and  recovery  system! 


The  ultimate  performance  system! 


I 


\ 


I 


".V  >v 

,  '  -*  il'  ■»■'.”■' 


■  ..'^y 


Specific  Applications 
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Specifications 


Medal  NOVA  2V0 
Modal  NOVA  ISO 


Convaylnf  Rata 
of  Alirailva 
In  Itoni/Hr. 


HoM  Ungih 


lift 
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lyplcal  conveying  rates  for  sophisticated  abrasives  such  as 
aluminum  oxide,  agricultural,  glass  beads,  plastics,  etc. 


Models 

NOVA  290S— Stationary  290  cfm  Vacuum  System 
NOVA  290R->Portable  290  cfm  Vacuum  System 
NOVA  1I0S— Stationary  ISO  cfm  Vacuum  System 
NOVA  1101*— Portable  ISO  cfm  Vacuum  System 

Dimensions 

Skid  Mounted  Unit 
Width  4'6''(137cm) 

Length  I4'6"  (442  cm) 

Height  ll'3"(343  cm) 

(Portable  unit  dimensions  vary  slightly.) 

For  transportation,  overall  height  can  be  reduced  to  8'. 
Weight  2,900  lbs  (1315  Kg)  Skid  mounted. 

3,400  lbs  (1542  Kg)  Portable. 


Accessories 

Remote  VPR  Actuator 

Remote  Pot  Pressurizing  &  Depressurizing 

Vibrating  Screen;  3  Deck,  2  Screens  (electric  powered) 

Exploslon'proof  motors 

CMA  (Carbon  Monoxide  Alarm) 

Hoses  and  Tool  Package 

Compressed  Air  Requirements 

Vacuum  Pmiucari  290  cfm  or  ISO  cfm  O  100  psig  (6,6  bar) 
Oparater  Safaty  Iqulpmanti  20  cfm  0  80  psIg  (5,4  bar) 
Vibrating  Scraani  5- 10  cfm  O  40-80  psig  (2.7-5.4  bar) 
Ouat  Cellacteri  2-3  cfm  o  100  psig  (6.8  bar) 
eiaat  Neaalai  Based  on  orifice  size. 

Power  Requirements 
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Stenderd  NOVA  Components 

■lait  Machinal 

Pressure  Regulator  with  Gauge 
Supa  Extra  Flexible  Blast  Hose 
Clemllte  Nozzle 
Nylon  Couplings 
Apollo  Alr'Fed  Helmet 
60*  Conical  bottom 
Pinch  IVbe  Metering  Valve 
Single  Vibrating  Screen 
Remote  Controls 
Helmet  Air  Filter 
Blast  Suit— Leather  Gloves 
Climate  Control  Uibe 
Moisture  Separator 
Othari 

Liquid  Filled  Pressure  Gauges 
Flose  Racks 

Forklift  Slots  &  Lifting  Eyes 
50'  of  3"  Pick-Up  Hose 
3"  Bulk  Abrasive  Vacuum  Nozzle 
3"  Flare  Abrasive  Vacuum  Nozzle 


Vbitagai  110  VAC  (12  VDC  on  request) 

GEMINI 

Complementing  NOVA,  Clemco's  GEMINI  system  allows 
"tailoring"  particular  components  to  specific  applications. 

GEMINI  IS  Ideal  for  the  retrofit  of  existing  enclosures  to 
complete  blast  facilities.  Clemco's  complete  line  of  blast  rooms, 
dust  collecting  systems  and  associated  units  Is  available. 

Complete  engineering  design  assistance  on  customized 
applications  Is  available  from  Clemco  without  charge. 
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Pauti  &  Griffin 
PRAM  Machines 

Portable  De-PaIntIng  Machines  with  vacuum 
recovery  and  automatic  media  recycling^ 
Engineered  for  optimum  production  with 
U.S.  Plastic  reclalmable  media 


A  New  Media 


The  revolutionary  U.S.  Plastic  Blast 
Cleaning  Media  has  proven  It  will  ag¬ 
gressively  remove  paint,  sealant,  and 
coatings  trofn  aircraft  and  other  alumi¬ 
num  surfaces  without  damaging  the 
surface  cleaned.  The  U.S.  Plastic 
Media  also  cleans  seven  times  faster,  in 
terms  of.  labor  hours  expended,  than 
conventional  chemical  stripping,  and 
eliminates  the  serious  hazardous 
waste  disposal  problem  of  the  chemi¬ 
cals  and  water  uaed  for  stripping. 


P&G  PRAM  Portable 
Cleaning  Machines 

Through  Its  Aeronautical  Products 
Division  Pauli  &  Griffin  has  conducted 
extensive  tests  with  the  new  U.S. 
Plastic  Blast  Cleaning  Media,  and  has 
developed  a  full  line  of  cleaning  and 
depaIntIng  equipment  specially 
engineered  for  optimum  production 
with  the  light,  plastic  media. 


Advantages  of  P&G  PRAM 
Spot  Depainting  Machines 

•  Dust  free  cleaning  or  depaIntIng  In 
general  maintenance  areas  without 
Interferrlng  with  other  operations 
or  personnel. 

•  Immediate  start-up  of  cleaning  or 
depaIntIng  operation,  while  major 
blast  facility  Is  under  construction. 

•  Quick,  easy  small  job  cleaning  of 
selected  parts  or  limited  areas  of 
larger  workpieces. 

•  Touch  up  cleaning  anywhere,  after 
aircraft  or  other  large  workpiece 
has  left  major  cleaning  facility. 


PRAM  Model  45 

High  Production  System 

The  P&G  PRAM  Model  45  combines 
the  benefits  of  high  production,  direct 
pressure  cleaning  end  depaIntIng  with 
automatic  vacuum  recovery  and  clean¬ 
ing  and  recycling  of  the  media.  The 
PR  AM  Model  45  oonalats  of  an  external 
gun  assembly,  conveying  hoses,  cy¬ 
clone  reclaimer,  special  PRAM  pres¬ 
sure  vessel  with  60*  conical  bottom, 
dust  collector  and  320  cfm  air  operated 
vacuum  oump,  all  mounted  on  a  steel 
wheeled  chassis. 


Principle  of  Operation 

Operator  controls  cleaning  operation 
at  external  blest  gun  with  fast-acting 
Feathertouoh*  remote  control.  Air/ 
media  mixture  Is  accelerated  through  a 
venturi  nozzle,  and  directed  to  the 
work  surface.  Media,  dust  and  debris 
are  contained  within  the  external  gun, 
and  pneumatically  conveyed  to  the 
cyclone  reclaimer. 

The  controlled  cyclonic  action  separa¬ 
tes  the  plastic  media  and  heavy  debris 
from  dust  and  other  fines.  A  flne- 
tunablc,  two  stage  s  i  wash  system 
brings  air  Into  the  cyclone  to  Improve 
the  separation  of  fines  from  thi)  media. 
The  dust  and  fines  are  pulled  from  the 
center  of  the  cyclone  and  conveyed  to 
the  dust  collector  with  high  efficiency 
tubular  dust  bags.  The  bags  filter  re¬ 
turn  air  down  to  1  micron  particles. 

Meanwhile,  cleaning  media  and  heavy 
debris  full  to  a  vibrating  screen,  which 
contains  the  debris,  and  allows  only 
reusable,  correctly  sized  medio  to  fall 
through  to  the  storage  hopper,  located 
over  the  PRAM  pressure  vessel. 


Each  time  the  operator  stops  blasting, 

the  PRAM  machine  exhausts  auto¬ 
matically,  and  the  media  in  the  hopper 

refills  the  machine. 

System  Components 

•  1  ft  3  ASME  coded  PRAM  pressure 
vessel  with  specialized  aeration 
and  fluidizing  section;  60*  conical 
bottom  for  smooth,  even  media 
flow  Into  delivery  air  stream. 

•  Air  entry  system  with  moisture 
separator,  pressure  regulator  and 
gauge. 

•  Cyclone  reclaimer  with  two  stage, 
fine-tunable  air  wash  system, 
enplneersd  specifically  for  the 
density  of  plastic  media. 

•  1  ft  3  media  hopper  with  vibrating 
screen. 

•  External  blast  gun  with  6/16"  tung¬ 
sten  carbide,  venturi  nozzle:  nylon 
brush  to  contain  dust,  plus  three 
caster  wheels  on  removable  ring  to 
fBollltate  movement  along  work 
surface. 

•  Totally  enclosed  320  cfm  dust 
collector  with  7  tubular  dust  bags, 
powered  by  air  operated  vacuum 
pump, 

•  26  ft,  hose  assembly,  consisting  of 
media  hose,  vacuum  hose,  and  twin 
line  control  cable  with  patented 
Feathertouch*  remote  control. 

•  Wheeled  chassis  tor  easy  mobility 
around  work  area. 


See  lest  page  for  moro  detailed 
Information. 


PRAM  Model  45 


10  PRAM  Model  41 


The  PRAM  Model  41  la  a  artiall,  com¬ 
pact  cleaning  and  depainting  machine 
that  offei'B  the  aame  vacuum  return, 
dust  free  blasting  of  the  Model  45,  and 
Ib  Ideally  suited  for  tight  spot  blasting, 
where  a  lower  production  rate  can  be 
tolerated. 


Operation 

The  external  blast  gun  has  a  3/16"  air 
jet  and  3/B"  tungsten  carbide  nozzle. 
Compressed  air  flowing  through  the 
air  jet  pulls  the  cleaning  media  Into  the 
gun,  and  directs  It  through  the  nozzle 
at  the  work  surface.  All  medla,du8t  and 
debris  are  contained  within  the  blast 
gun,  and  pneumatically  conveyed  to 
the  cyclone  reclaimer  lor  cleaning  and 
separating  dust  and  debris  from  the 
good,  reusable  media.  With  the  PRAM 
41,  correctly  sized,  reusable  media 
constantly  replenishes  the  hopper 
during  the  depaIntIng  operation. 


PRAM  Model  41 


System  Components 

•  External  blast  gun  with  3/16"  air  jet 
end  3/6"  tungsten  carbide  nozzle, 
easy  start/stop  control  valve,  re¬ 
placeable  nylon  brush. 

•  20  ft.  hose  assembly,  consisting  of 
air  hose,  media  supply  hose  and 
reinforced  vacuum  recovery  hose. 

s  Totally  enclosed  dust  collector 
with  9  tubular  duet  bags. 

•  Cyclone  separator  with  vibrating 
screen. 

•  Media  hopper  with  steep  conical 
bottom  and  fluidizing  section  for 
smooth,  even  media  flow  Into  the 
feed  tee  and  cleaning  stream. 

•  Storage  box  for  spare  brushes, 
nozzles  and  supplies. 

•  Compact,  wheeled  chassis  and 
handle  for  easy  mobility  through 
tight  spaces. 

•  Choice  of  air  operated  or  electric 
motor  powered  vacuum  pump. 

•  Air  line  moisture  separator,  air 
pressure  regulator  and  gauge,  and 
air  supply  line  pressure  gauge. 
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Typical  Applications 

P&G  PRAM  Series  Machines 
and 

U.S.  Plastic  Blast 
Cleaning  Media: 


Aircraft/Components, 
Military  Installations 

•  Removes  surface  coating  or  build¬ 
up  without  damage  to  substrate. 

•  Allows  precise  control  over  layers 
removed,  while  preserving  sub¬ 
strate  layers  of  aided,  anodizing, 
cadmium  plating,  etc. 

Electronics/Instrumentation 

•  Deflashes  epoxy  encapsulation  5 
to  10  times  more  effectively  than 
agrImedIa,  with  no  need  to  mask 
Individual  encasulatlons  or  critical 
components. 

Au*o  Bodies 

•  Removes  paint  fast,  without  need 
to  mask  glass,  rubber  or  chrome 
surfaces,  and  without  damage  to 
surface. 

Moid  Cieaning 

•  Removes  surface  buildup  without 
changing  mold  tolerances. 

Die  Castings 

•  Oeflashes  parts  without  affecting 
critical  surface  dimensions. 

Actuator  Assemblies 

•  Cleans  In  far  less  time  than  chemi¬ 
cal  stripping,  with  no  need  to 
disassemble. 

Copper  Armature  Wires 

•  Removes  polyamide  coating  with¬ 
out  damaging  wire:  does  not  cause 
rapid  oxidation  like  metallic 
abrasives. 
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Ordering  Information/Specifications 


Model: 

PRAM  45 

PRAM  41 A 

PRAM  41E 

Sleek  No.: 

039-000 

038-010 

038-000 

Lennlh: 

68  In,  (173  cm) 

35  In,  (89  cm) 

35  In.  (89  cm) 

Width; 

36  In.  (91  cm) 

19  In.  (48  cm) 

19  In.  (48  cm) 

Height: 

86  In.  (218  cm) 

35  In.  (89  cm) 

35  In.  (80  cm) 

Dull  Collector 

320  CFM  (9,1  nvVmln.) 

120  CFM  (a.4mVmin.) 

110  CFM  (3,1  mVmln.) 

Dull  Filler  Bags: 

7  tubular 

9  tubular 

9  tubular 

Filler  Area; 

35  sq,  ft,  (3.3  m') 

16  sq.  ft.  (1.6  m») 

16  sq.  ft.  (1,6  m’) 

PRAM  Vessel; 

1  eu.  ft,  (.03  m’)  ASME 
coded,  with  60°  cone  and 
fluidizing  section 

NONE 

NONE 

Media  Hopper. 

1  cu.  ft,  (.03  m^) 

121.4  ou.  In.  (1989  cm’) 
with  fluidizing  section 

121.4  cu.  In.  (1989  cm’) 
with  fluidizing  section 

Vacuum  Pump: 

Air  Powered 

Air  Powered 

Two  1  HP,  120v,  60  Hz  1  Ph 

15.8  smp 

Cleaning  Hose: 

V.  In.  10  X  25  ft. 

(19  mm  X  7,6  m) 

%ln.  ID  X  20  ft 
(18  mm  X  8.1  m) 

Vi  In.  ID  X  20  ft. 

(16  mm  X  6,1  m) 

Vacuum  Hose: 

2  In.  X  25  ft. 

(61  mm  X  7,6  m) 

1  Vi  In.  X  20  ft. 

(41  mm  X  8,1  m) 

1  Vi  in.  X  20  ft. 

(41  mm  X  6,1  m) 

Control  Line: 

26  ft.  (7.6  m)  with 
Festhertouche  control 

W  In.  ID  X  20  fl.  with 
trigger  valve 
(13  mm  X  6.1  m) 

'/» In.  ID  X  20  ft.  with 
trigger  valve 
(13  mm  X  6,1  m) 

Nozzle: 

5/16  In,  (8  mm)  Tungsten 
Carbide  Venturi 

H  In.  (10  mm)  with 

3/16  In.  (5  mm)  air  jet 

Vi  In.  (If)  mm)  with 

3/16  In,  (6  mm)  air  let 

Nominal  Cleaning  Rale: 

3  oq.  tt,  (.28  m’) 
per  minute 

72  iq.  In.  (465  cm’) 
per  minute 

72  sq.  In.  (486  cm') 
per  minute 

Air  Consumption: 

@40  pil  (2.akg/om’) 

@60  psi  |4.2Kg/cm’i 

196  CFM  (6,6  mVmln.) 

267  CFM  (7,6  mVrhln.) 

re  CFM  (2.2  mVmln.) 

86  CFM  (2.4  mVmln.) 

28  CFM  (.8  mVmln.) 

38  CFM  (1,1  mVmln.) 

Rseommended  Air  Supply; 

@100  psi  (7.0ko/cm») 

340  CFM  (9,6  mVmln.) 

108  CFM  (3.0  mVmln.) 

66  CFM  (1,6  mVinln.) 

Shipping  Weight: 

860  Iba.  (387  kg) 

Small  Gun  Assembly  with  optional  outside  oorner,  Inside 
corner  and  uneven  surface  brushes.  Supplied  with  suction 
gun  as  standard  equipment  with  PRAM  41;  also  available 
with  1/4"  venturi  nozzle  as  part  of  the  optional  small  gun  con¬ 
version  kit  lor  the  PRAM  46,  giving  it  the  same  maneuver¬ 
ability  and  versatility  of  the  smeller  PR  AM  41 .  The  complete 
Small  Gun  Conversion  Kit.  Stock  No  164-006.  Includes: 
Blast  gun  with  1/4"  tungsten  carbide  nozzie,  20  feet  of  1/2 
Inch  media  hose,  20  feet  of  2  inch  vacuum  hose,  tapering  to 
1-1/2  Inch;  and  20  feet  of  twin  line  oontrol  cable  with  fittings. 


In  accordance  with  our  policy  of  continual  product  Improvement,  changes  In  features,  standard  equipment,  end 
specifications  may  be  made  at  any  time. 

Distributed  by: 


PBUMJ^ORIFFin 

Pauli  A  Griffin  Company 

907  Getting  Lane, 
Vacaville,  California  95668  USA 
Copyright  1985  Pauli  A  Griffin  Company  (707)  447-7000  •  Telex:  176328 
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The  PAULI  &  GRIFFIN 
PRAM  Series: 

Equipment  engineered  specifically 
for  optimum  cleaning  speeds  and 
reclaiming  efficiency  with  the 

reclaimable 
blast  cleaning  ^ 
media. 


PRAM  11  With 

OP1  Operator  Protection  Package 


ASME-coded  pressure  vessel 

—  Air  pressure 

regulBlorw/gauge 

Moisture  separator 
w/auto-dralit 

^  60’ cone  lor 
'a  smooth  media  How 

P,  Special  meterirtg  valve 
K  w/fluldizing  section 


hghmelght,  llesible  PRAM  hose 
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PRAM  Portable  Blasting  Machines _ 

Pauli  &  Griffin's  PRAM  Series  blast  cleanin';  machines  are 
specially  designed  to  yield  optimum  production  with  this 
light  plastic  blast  cleaning  media.  Several  machines  are 
available,  each  built  to  the  same  standards  that  have  made 
P&G  machines  an  Industry  leader  for  more  than  40  years. 

P&G's  Aeronautical  Products  Division  Is  taKing  this  leader¬ 
ship  to  new  dimensions,  wltti  PRAM  Series  systems  already 
established  as  the  choice  for  the  first  four  ma|or  cleaning 
projects  using  U.S.  Plastic  Blast  Cleaning  Media 

PRAM  machines  are  supplied  complete  with  integrated 
accessories,  ready  to  give  you  the  fastest  cleaning  perfor¬ 
mance  already  proven  In  field  tests. 

Features  and  Components 
PRAM  11  Package 

•  6  ft.’  capacity  ASME  coded  pressuru  vessel. 

•60*  conical  bottom  for  total  media  flow,  down  to  the  last 
pound, 

•  Specialized  fluidizing  section  for  smooth,  even  flow  of 
media. 

•  Metering  valve  with  exclusive  straight  througfi  How  design, 
featuring  two  horizontal  stainless  steel  discs  for  precise 
control  of  media  tlow  Into  the  cleaning  stream. 

•  Throadless  cleanout  for  fast,  easy  acccbs  to  valve  iiitetiot 
without  any  tools. 

•  Air  inlet  control  assembiy,  including  high  efficiency 
moisture  separator  plus  pressure  regulator  and  gauge  lor 
setting  and  maintaining  pressure  at  recommended  40  psi. 

•  RC150P  remote  control  system  with  patented  Feather- 
touch*'  non  bleeding  valve  lor  fast,  sate  operator  control 
at  the  nozzle. 

•  Patented  sell-nleuning  media  t:ap  to  prolert  oxh;>usl  varvo. 


•  High  volume  1 V*  in.  Internal  and  external  piping. 

•  Special  lightweight,  flexible,  long-lasting,  abrasive-duty 
PRAM  hose:  1 V.  In.  I.D,  and  only  V/,  In.  O.D.  —  the  easiest 
to  handle  hose  on  the  market  today. 

•  PSG  BMLV-8,  Blue  Maglc'*^  tungsten  carbide,  Vt  in.  orifice, 
long-venturi  nozzle  for  greatly  Increased  velocity  and 
Impact  of  media,  and  the  fastest  cleaning  possible. 

PRAM  12  Package 

The  P&G  PRAM  12  packarje  features  a  3  ft.*  vessel,  equipped 
Identically  to  thv  PRAM  11. 

PRAM  13  Package 

Tho  PRAM  13  Package  features  a  small,  IVi  ft,’  capacity 
machine  that  offers  easy  portability  lor  demonstrations, 
testing  surface  conditions,  or  lor  small  jobs.  It  has  1  In,  piping 
and  remote  control  valves,  and  Is  supplied  with  50  ft.  of  1  In 
PRAM  liose,  plus  BMLV-6,  %  In.  long-veniuri,  tungsten  carbide 
nozzle.  All  other  features  and  components  are  identical  to  Ine 
PRAM  11  and  12  packages, 

PRAM  DPI  Operator  Protection  Package 

Complete  package  is  designed  tor  operator  protection 
against  dust  and  rebounding  inodla.  Components  Include: 

•  MSHA/NIOSH  approved  air  supplied  helmet  with  approved 
air  supply  hose. 

•  Model  903  breathing  air  lilter  with  replaceable  seven  stage 
tiller 

•  roe.  valve,  and  hose  asserribly  for  connecling  air  lilter  to 
,sir  supply  at  PRAM  m.achino  inlet 

•  Chrome  leather  protective  clothing,  including  gloves, 
jacket,  and  split  leg  .ipron 
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PRAM  21  Portable  Cleaning  and  Reclaiming  System 


The  U.S.  Plastic  blast  cleaning  media  is  highly  reclaimabie 
and  recyclable  when  used  at  recommended  40  PSI.  Field 
tests  show  that  less  than  5%  of  the  media  is  lost  per  hour 
when  blasting  under  most  conditions.  The  PRAM  21  Portable 
Reclaiming  System  is  designed  to  allow  continual  reuse  of 
the  media,  and  consists  of  PRAM  11  machine,  a  cyclone 
reclaimer,  and  a  495  CFM  dust  collector,  all  mounted  on  a 
wheeled  frame  for  easy  mobility  at  the  job  site. 

Principle  of  Operation. 

A  24  in.  X  24  in.  loading  hopper  can  be  located  anywhere 
within  100  feet  of  the  reclaimer  inlet.  As  the  media  is  loaded 
into  the  hopper,  the  reclaiming  system,  powered  by  a  7Vi  HP 
motor  with  high  static  blower,  pneumatically  conveys  it  to  a 
cyclone  separator  designed  especially  for  the  density  of  this 
plastic  media.  The  controlled  cyclonic  action  separates  the 
plastic  media  and  heavy  debris  from  the  dust  and  other  fines. 
A  finetunable  air  wash  system  brings  air  into  the  cyclone  to 
improve  the  separation  of  fines  from  the  media.  The  dust  and 
fines  are  pulled  from  the  center  of  the  cyclone  and 
pneumatically  conveyed  to  a  high  efficiency  dust  collector 
with  tubular  dust  bags.  The  bags  filter  all  dust  down  to  1 
micron,  so  only  clean  air  is  exhausted  into  the  atmosphere. 


System  Components 

The  Pauli  &  Griffin  Portable  Reclaiming  System  includes : 

•  PRAM  11  blasting  machine,  6  ft.’  pressure  vessel,  with 
RC150P  remote  control  system,  60’  conical  bottom, 
special  metering  valve  and  fluidizing  section,  moisture 
separator,  pressure  regulator  and  gauge  at  inl^t.  See  page 
6  for  detailed  specifications. 

•  495  CFM  cyclone  reclaimer  with  vibrating  screen  plus  four 
air  valves  and  internally  adjustable  cones  —  a  fine  tunable 
two  stage  air  wash  system. 

•  495  CFM  dust  collector  with  7Vs  HP  TEFC  motor  and  high 
static  blower;  side  mounted  hose  storage  rack. 

•  Removable  loading  hopper  with  25  ft.  of  4  in.  I.D.  reinforced 
vacuum  hose  (Up  to  100  ft.  of  4  in.  I.D.  hose  may  be  used). 

•  Wheeled  mounting  frame  of  channel  steel,  6  ft.  x  JVz  ft., 
with  four  16  in.  16  x  400  zero  pressure  tires  at  one  end  and 
two  8  in.  swivel  wheels  with  brakes  and  towbar  at  other 
end. 


Meanwhile,  media  and  heavy  debris  fall  to  a  vibrating  screen, 
which  contains  the  debris,  and  allows  only  reusable,  correctly 
sized  media  to  tall  through  to  the  storage  hopper,  located 
over  the  PRAM  machine. 


Each  time  the  operator  stops  blasting,  the  remote  control 
valves  automatically  depressurize  the  machine,  and  the 
reclaimed  media  falls  from  the  storage  hopper  to  refill  the 
PRAM  cleaning  machine. 
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PRAM  31  Blast  Cabinet. 


The  P&G  PRAM  31  Blast  Cleaning  Cabinet  is  a 
complete,  self  contained,  dust-free  cleaning  system 
designed  specifically  (or  cleaning  parts  with  U.S. 
Plastic  Blast  Cleaning  Media.  Like  the  PRAM  21 
Portable  Reclaiming  System,  the  PRAM  31  offers  the 
combined  benefits  of  direct  pressure  blasting  and 
finely  tuned  media  cleaning  and  reclaiming,  plus 
offers  a  totally  enclosed,  tightly  sealed  60  in.  x  46  In. 
blast  chamber. 

Principle  of  operation 

The  blast  cleaning  operation  Is  accomplished  within  a 
large  chamber,  controlled  by  an  operator  working 
outside,  protected  from  media  and  dust.  Cleaning 
media  Is  directed  through  and  accelerated  by  a  venturi 
nozzle.  After  striking  work  surface,  the  media  falls  to 
the  bottom  of  the  tapered  cabinet  hopper,  from  which 
It  Is  pneumatically  conveyed  along  with  dust  and 
debris,  to  the  cyclone  reclaimer.  There  the  same 
cleaning  and  refining  operation  as  described  with  the 
PRAM  21  Is  accomplished.  Clean,  correctly  sized 
media  falls  through  the  vibrating  screen  to  a  storage 
hopper  over  the  1  ft.'  pressure  vessel. 


System  components 

*  Sealed  cabinet  with  60  In.  W  x  48  In.  D  x  36  In.  H 
work  area.  Illuminated  by  two  150  watt  lights,  with  a 
lOVi  In.  X  22  In.  sealed  safety  view  window;  */,  In. 
tungsten  carbide  venturi  nozzle;  gloves  and  gaunt¬ 
lets;  foot  operated  blast  control  valve  and  air 
blow-off  nozzle,  1  In.  I.D.  piping,  valves,  and  PRAM 
hose. 

*  1  ft.'  pressure  vessel  with  aeration  system  and  60* 
cone,  remote  control  Inlet  and  exhaust  valves, 
pressure  regulator  and  gauge,  and  moisture  separ¬ 
ator. 

*  840  CFM  cyclone  reclaimer  with  vibrating  screen, 
mounted  over  storage  hopper. 

*  640  CFM  dust  collector,  powered  by  2  HP,  230/460 
volt,  3-phase  motor. 


Each  time  cleaning  Is  stoppea,  the  PRAM  vescel 
depressurizes,  allowing  the  reclaimed  media  to  refill 
the  PRAM  cleaning  machine. 
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The  revolutionary  U.S.  Plastic  Blast  Cleaning  Media 
hes  proven  It  v/lll  aggressively  remove  paint,  sealant, 
and  coatings  from  aircraft  and  other  aluminum 
surfaces  without  damaging  the  surface  being  cleaned. 
The  U.S.  Plastic  media  also  cleans  seven  times  faster, 
In  terms  of  labor  hours  expended,  than  conventional 
chemical  stripping,  and  eliminates  the  serious  toxic 
waste  disposal  problem  of  the  chemicals  and  water 
used  for  stripping. 

Aircraft  paint  removal 

At  a  recent  demonstration  at  Hill  APB  In  Ogden,  Utah, 
a  single  nozzle  P&Q  PRAM  Blast  Machine  cleaned 
more  than  60%  of  an  F-4E  (#68-0345)  fighter  aircraft  In 
9  hours  of  nozzle  time.  Because  the  P&Q  PRAM 
machine  was  specially  designed  for  this  new  U.S. 
Plastic  media,  it  easily  out-performed  three  rivals;  In 
fact,  the  P&Q  PRAM  Machine  cleaned  more  surface 
then  all  three  competitors  combined. 

Obaoletes  Chemical  Stripping 


Drawing  courtesy  of 
Royce  Mechanical  Syatama, 
Ogden,  Utah 


Further  advantages  of  the  plastic  media  Include; 

•  Higher  degree  of  consistency  and  conformity  of  the 
media  over  traditional,  soft,  agricultural  media. 

•  Extremely  low  breakdown  rate  (most  field  tests 
show  a  nominal  1  to  5%  media  loss  per  hour). 

•  Reduced  air  consumption  at  lower  blast  pressure. 

•  Precise  control  over  amount  of  paint,  number  of 
layers,  etc.  removed  from  the  surface. 

For  additional  Information  on  this  revolutionary  blast 
cleaning  media,  contact: 

U.S.  Pfaal/c  and  Chemical  Corporation 
328  Kannady  Drive 
Putnam,  Connecticut  08280 
Telephone:  (203)  028-2707 
Toll  Free:  (800)243-1042. 
or  call  Pauli  8  Qrltlln  Company 
(707)  447-70W,  Telex:  178328 


Traditional  chemical  stripping  of  an  F-4E  aircraft 
takes  over  390  hours,  and  generates  over  20,000 
gallons  of  contaminated  water.  Additionally,  the 
chemical  stripping  process  Involves  mechanical 
scraping,  which  damages  the  aluminum  substrate. 
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Specifications  and  ordering  information 


PRAM  Portablt  Machines; 


Model: 

PRAM  11 

PRAM  12 

PRAM  13 

Stock  No.: 

824-099 

816-000 

614-099 

Diameter: 

24  In.  (61  cm) 

16  In,  (41  om) 

14  in,  (36  cm) 

Height: 

81  Vi  In.  (166  cm) 

55 Vi  In.  (141  om) 

45  In,  (114  cm) 

Weight: 

365  lbs  (174.6  kg) 

276  lbs  (127,4  kg) 

185  lbs  (83.9  kg) 

Piping: 

^V*  In.  (32  mm) 

1  ’A  in.  (32  mm) 

1 1n.  (25  mm) 

Capacity: 

6  ft.*  (0.17  m*) 

3  ft.*  (0.08  m*) 

1.5  ft.*  (0.04  m*) 

Remote  Controls: 

RC150P 

RC150P 

RC100P 

Nozzle: 

BMLV-8,  Vi  In.  (13  mm)  Venturi 

BMLV-8,  V»  In.  (13  mm)  Venturi  BMLV-6,  In.  (10  mm)  Venturi 

P&Q  PRAM  Super-Flex'*’*^  Hose,  coupled: 

50  ft,  X  1  Vi  In.  ID  X  I’Aln.OD 

soft.  X  1V4  In.  IDx  1%ln.OD 

60(1.  X  1 1n.  ID  X  IVi  In.OD 

(15.2  m  X  32  mm  x  48  mm) 

(15.2  m  X  32mm  x  48  mm) 

(15.2  m  X  26  mm  x  38  mm) 

Control  Una; 

56  ft.  (16.8  m)  Twin  Line  Polyalrcable  with  fittings 

OP1  Operator  Protection  Package; 

stock  No.: 

164-015 

Helmet: 

P  &  G  No.  907  air  supplied  helmet  w/50  ft.  hose  &  hardware 

Air  Filter 

P&Q  No.  903  w/1  outlet,  tee,  valve,  and  hose  assembly 

Clothing: 

Chrome  leather  outfit  with  gloves.  Jacket,  &  split  leg  apron 

PRAM  21  Portable  Cleaning  and  Reclaiming  System; 

stock  Number; 

040-170 

Overall  Dimensions: 

72  In.  wide  X  90  In.  long  x  146  In.  high  (163  cm  x  229  cm  x  371  cm) 

NOTE:  Muffler  (supplied)  adds  38  In.  (91  cm)  to  overall  height 

Reclaimer 

73  In.  high  (166  om) 

PRAM  Machine; 

61  Vi  In.  high  x  24ln.  diameterfiseom  x  61  om)  with  60 'cone  and  fluidizing  section 

Pick  Up  Hopper 

24  In.  wide  x  24  In.  deep  x  25 Vt  In.  high  (61  om  x  61  cm  x  65  om) 

Dust  Collector 

36  In.  wide  x  36  in.  deep  x  124  In.  high  (92  cm  x  92  om  x  315  om) 

Conveying  Rate; 

496  OFM  (14m*/mlnute) 

Tubular  Dust  Filter  Bags; 

30;  140  ft.*  (13  m>)  filter  area 

Motor 

TEFC  7 Vi  hp,  3450  rpm,  3  phase,  60  Hz,  22  amps  9  230v,  110  amps  9  440v 

Conveying  Hose; 

26  ft.  X  4  In.  ID  (7.6  m  X  10  om)  reinforced  vacuum  hose 

Exhaust  Hose: 

7  ft.  X  5  In.  ID  (2.1  m  x  13  om)  flexible  exhaust  hose 

Shipping  Weight; 

3990  lbs  (1610  kg) 

Accessories; 

As  specified  for  PRAM  11 

PRAM  31  Cabinet: 

Stook  Number: 

040-186 

Cabinet: 

60  In.  wide  x  96  In.  high  x  46  In.  deep  (162  cm  x  244  cm  x  122  om) 

Work  Area: 

60  In.  wide  x  36  In.  high  x  48  In.  deep  (162  cm  x  91  cm  x  122  cm) 

Door  Opening: 

42  In.  wide  x  31  In.  high  (101  om  x  79  cm) 

Dust  Collector 

39  In.  wide  x  102  In.  high  x  39  In.  deep  (90  om  x  260  cm  x  90  cm) 

Ventilation  Rate: 

840  OFM  (23.8  m*/mln.) 

Tubular  Dust  Filter  Bags: 

30;  140  ft.*  (13  m*)  filter  area 

Motor; 

2  HP,  60  Hz,  3  ph,  230/460  V 

Pressure  Vessel: 

1  ft.*  capacity  (0.03  m*)  A8ME  Coded,  with  60*  oone  and  fluidizing  section 

Blast  Hose: 

1 1n.  ID  (26  mm) 

Conveying  Hose: 

6  In.  ID  X  16  ft.  (162  mm  x  4.em)  reinforced  vacuum  hose 

Nozzle: 

%  In.  (10  mm)  orifice,  tungsten  carbide,  venturi  design 

View  Window: 

10 Vi  In.  X  22  In.  (27cm  x66cm) 

Lights: 

Two  160  Watt  Incandescent  lamps 

Shipping  Weight: 

1600  lbs  (675  kg) 

In  teeotdtncn  wHh  out  poUey  ol  eoMlnuul  praduet  Impniiomoni  elinngM  In  fnniuron,  ntnn^nrd  oqulpmonl  nnd  npoemcnilonn  miy  bn  iMdn  il  nny  mn. 
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Dr.  Brian  Higgins,  PHD,  C.E. 
c/o  Peer  Consulting 
1160  Rockville  Pike 
suite  202 

Rockville,  MD.  20882 
Dr.  Higginsi 

Thank  you  for  your  interest  in  our  Plastic  Blast  Media  System- 
Blast  N'  Vac  (PMB-BV) .  The  use  of  plastic  media  blasting  to 
remove  paint  has  developed  a  great  deal  of  interest  recently 
because  of  the  adverse  environmental  effects  of  chemical  paint 
stripping.  Plastic  media  blasting  has  generally  been  found  to 
be  capable  of  removing  paint  without  damaging  the  substrate, 
and  it  is  therefore  a  viable  substitute  for  chemical  stripping 
in  all  of  the  applications  that  we  have  investigated  thus  far. 

The  Advantages  of  Plastic  Media  Blasting 

The  currently  accepted  practice  is  to  use  sand  blasting  (or 
other  mineral  abrasive)  to  remove  paint  whenever  the  substrate 
is  of  sufficient  hardness  that  it  will  not  be  damaged  by  such 
an  agressive  media.  To  strip  softer  substrates,  or  substrates 
that  must  not  receive  an  etch  (anchor  pattern)  the  normal  practice 
has  been  to  remove  the  paint  manually  using  chemical  paint  strippers 
or  sandpaper.  Since  the  introduction  of  plastic  media  it  has  now 
become  possible  to  formulate  media  soft  enough  that  it  does  not 
damage  some  of  the  softer  materials  such  as  aluminum,  magnesium, 
steel  sheet,  fiber  composites,  etc.  Plastic  media  blasting  tests 
conducted  at  Hill  A.F.B.,  Corpus  Christi  Army  Depot,  and  Safe 
Strip  of  San  Jose,  California  have  shown  that  paint  can  be  removed 
from  these  surfaces  much  quicker  than  with  the  laborious  methods  that 
have  been  used  in  the  past.  The  labor  savings  using  plastic  media 
blasting  normally  reduce  the  cost  of  paint  removal  to  a  fraction  of 
what  it  was  using  the  alternative  methods. 

The  Disadvantages  of  Plastic  Media  Blasting 

The  disadvantages  of  plastic  media  blasting: 

.  The  dust  produced  by  the  blasting  operation  must  be  contained. 
Subsequent  disposal  is  normally  not  a  problem  because  the 
plastic  media  is  inert  and  non-hazardous . 

•  Tlie  cost  of  the  plastic  media  is  high.  This  disadvantage 
can  be  mitigated  by  the  fact  that  it  can  be  re-used  several 
times  provided  the  blasting  equipment  provides  for  this  feature. 
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•  A  ventilated  blast  room  with  a  reclaim  floor  eliminates 
the  above  mentioned  disadvantages;  however,  the  cost  for 
such  a  facility  is  high  and  the  lead  time  is  usually  a 
matter  of  years.  Its  flexibility  is  also  limited , by  the 
fact  that  blasting  can  only  be  done  at  one  location  and  the 
size  of  the  work  is  limited  by  the  size  of  the  room. 

•  The  blasting  operation  will  be*  uncomfortable  unless  pro¬ 
tected  from  the  dusty  environment  by  using  an  air-fed 
blasting  hood. 

*  .  The  plastic  is  flammable,  so  an  accummulation  of  dust  can 

produce  an  explosion  hazard  similar  to  a  grain  dust  or  coal 
dust  explosion  hazard.  * 

The  Disadvantages  of  Chemical  Stripping; 

.  The  chemicals  are  expensive. 

•  The  chemicals  and  contaminated  dillution  water  are  expensive 
to  dispose  of  (legally). 

.  It  is  labor-intensive  and  therefore  costly. 

•  The  chemicals  are  toxic  and  therefore  damaging  to  the  environ¬ 
ment. 

•  The  chemicals  are  destructive  to  the  facility  in  which  they 
are  used,  corroding  steel  structures,  dissolving  concrete 
floors,  and  damaging  equipment. 

•  The  chemicals  are  hazardous  to  humans.  Some  have  been  found 
to  be  carcinogenic,  and  the  acids  (both  paint  removers  and 
etchants)  can  cause  acid  burns,  respiratory  damage,  and 
vision  loss. 

•  Stripping  of  aircraft  paint  and  coating  systems  with  chemi¬ 
cals  presents  the  hazard  of  interior  seepage,  therefore 
causing  possible  wiring  and  instrumentation  damage  which 
could  result  in  a  fire  during  flight. 

The  Schmidt  PMB-BV 

.  The  PMB-BV  removes  paint  with  a  standard  plastic  media  blast 
nozzle  that  is  enclosed  by  a  vacuum  shroud  that  immediately 
re-captures  the  blast  media,  blast  media  dust,  and  paint 
dust.  It  acts  as  a  localized  blast  enclosure  and  does  not 
allow  the  media  and  dust  to  be  released  to  the  environment. 

•  The  shroud  has  the  added  benefit  that  it  dampens  the  blasting 
noise  greatly  reducing  the  noise  exposure  to  the  operator. 

•  By  containing  the  media,  dust,  and  noise  inside  the  vacuum 
shroud  the  immediate  working  environment  is  so  much  improved 
that  the  operator  does  not  need  to  be  encumbered  with  any 
special  protective  clothing' or  blast  hood. 

•  It  can  be  used  in  almost  any  location  without  inconvenienc¬ 
ing  other  workmen  who  may  be  masking,  painting  or  carrying 
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on  a  conversation  right  next  to  him.  It  allows  an  inspector 
or  supervisor  to  closely  monitor  the  work  in  progress  with¬ 
out  subjecting  himself  to  the  noise,  particle  ricochet,  and 
dust  of  a  blast  room  environment. 

.  The  flammable  dust  explosion  hazard  is  controlled  by  con¬ 
taining  all  of  the  flammable  dust  in  a  dust  filter  and  cy¬ 
clone  that  is  designed  to  contain  the  explosion  pressure  if 
an  explosion  should  occur. 

.  The  PMB-BV  is  designed  as  an  integrated  unit  so  that  no  ex¬ 
ternal  handling  of  the  dust  or  media  is  necessary,  thereby 
minimizing  dust  loss  to  the  atmosphere. 

.  The  paint  and  media  dust  is  removed  from  the  unit  as  a  water 
slurry,  again  minimizing  dust  loss  to  the  atmosphere.  The 
slurry  can  be  dried  easily  if  disposal  as  a  slurry  is  un¬ 
desirable. 

.  The  PMB-BV  offers  variable  control  capabilities  in  both  the 
blast  and  media  recovery  (vacuum)  operations  enabling  suf¬ 
ficient  control  to  allow  the  stripping  of  materials  ranging 
from  fiberglass  to  titanium  without  danger  of  substrate 
skin  deformation  when  used  properly. 

Further  Detailed  Information  on  the  PMB-BV 

This  system  is  capable  of  removing  surface  coatings  from  surfaces 
such  as  2024  alclad  aluminum  (T-3) ,  7075  anodized  aluminum  (T-6) , 
aluminum  skins/components,  aluminum  skinned/honeycomb,  magnesium  skins/ 
components,  fiberglass  composites/advanced  composites,  engineered 
plastics,  steel,  stainless  steel,  kevlar,  and  titanium. 

The  PmS-BV  is  a  closed  cycle  blast  and  simultaneous  recovery  system, 
for  use  with  Plastic  Blast  Media.  The  system  incorporates  a  stan¬ 
dard  long  venturi  blast  nozzle  which  is  surrounded  by  a  "Blast  N  Vac" 
vacuum  head;  this  head  is  used  for  recovery  of  dust,  abrasive  and 
paint  residue  at  the  point  of  blasting.  This  provides  total  visa- 
bility  and  dust  free  blasting  both  at  the  point  of  blast  and  at  the 
recovery  system.  The  plastic  media  is  recycled  within  the  system, 
cleaned,  and  residue  separated  for  disposal. 

This  aircraft  paint  stripper  can  be  used  with  a  variety  of  plastic 
materials,  US  Technology  Corporation  has  been  a  main  source  of  supply. 

The  media  is  available  in  three  grades  with  hardness  (Moh)  of  3,3.5  and  4. 

The  PMB-BV  system  operates  with  a  wide  range  of  pressures  from  2  psi  to 
100  psi.  This  capability  makes  paint  removal  from  substrates  possible 
without  damage  to  the  substrate. 

These  substrates  include  aluminum,  composites,  fiberglass  and  other 
skins  and  soft  metals.  Because  the  material  is  recovered  at  the 


blast  nozzle,  dust  and  flying  media  is  eliminated.  This  system  is 
also  beneficial  for  use  in  close  proximity  to  other  work  and  equip¬ 
ment  during  spot  repairs.  Improved  visability  and  environment 
greatly  enhance  safety  and  operator  comfort.  This  closed  cycle 
system  provides  for  automatic  media  recycle  greatly  reducing 
material  contamination  and  loss. 

The  production  rate/speed  is  a  function  of  type  of  media,  hard¬ 
ness  of  media,  blasting  pressure,  substrates,  type  of  coating  and 
thickness  of  the  coating.  Typical  production  with  #4  nozzle  ranges 
from  1  to  3  square  ft.  per  minute;  however  increase  nozzle  size 
within  the  same  head  can  substantially  increase  production  rate. 

The  nozzle  is  held  perpendicular  to  the  work  piece  and  the  distance 
from  the  nozzle  to  the  work  piece  remains  constant  with  increase 
or  decrease  in  the  pressure  becoming  the  variable. 

It  is  supplied  with  25  ft.  of  light  weight  blast  hose  and  25  ft. 
flexible  vacuum  hose.  The  PMB-BV  blast  and  vacuum  hose  can  reach 
up  to  100  ft.  from  the  machine.  It  is  capable  of  loading,  re¬ 
covering,  relcaiming,  cleaning  and  recycling  the  plastic  media  and 
capturing  the  dust  for  disposal.  It  incorporates  a  cyclone  sepa¬ 
rator  with  screen  separation.  It  has  a  liquid  coalescing  dust 
removal  filter  system,  liquid  level  indicator  and  is  explosion 
safe  construction.  It  is  mounted  on  a  hand  trailer  or  skid  mount. 

The  trailer  design  is  castor  and  dolly  and  has  "zero"  turn  radius 
for  one  man  operation.  It  also  has  fork  lift  pockets  and  a  lifting 
eye  and  can  be  towed  with  minor  modifications  at  low  speeds.  The 
unit  is  7  ft.  high  by  7  ft.  long  and  5  ft.  wide;  its  weight  is 
1200  pounds. 

The  pressure  vessel  is  built  to  ASME  Code  Section  VIII,  division  1 
specifications,  and  registered  with  the  National  Board  of  Boiler 
and  Pressure  Vessel  Inspectors.  The  blasting  vessel  is  equipped 
with  a  60°  cone  bottom,  automatic  pneumatic  vibrator  and  air  fluid¬ 
ization  system  which  insures  proper  plastic  abrasive  flow.  It  in¬ 
corporates  149  Thompson  automatic  control  valve  and  deadman  controls. 

In  this  normally  closed  system  the  media  valve  is  opened  and  shut 
each  time  the  deadman  valve  is  activated;  this  eliminates  any 
material  build-up  in  the  blast  hose  when  blasting  stops.  In  a  nor¬ 
mally  open  system,  where  the  media  valve  does  not  open  and  close 
each  time  the  deadman  is  turned  on  and  off,  there  is  excessive 
media  build-up  in  the  blast  hose  which  causes  surging  and  slugging; 
this  is  time  consuming  and  uses  excessive  abrasive.  This  normally 
closed  system  also  eliminates  excessive  moisture  accumulation 
found  in  systems  that  depressurize  the  vessel  each  time  the  deadman 
is  activated. 

Price  are  FOB  Houston,  Texas.  Approximate  delivery  two  weeks. 

Pn<--urria  tic  $13,300.00 

Fl^-crric  $17,100.00  (single  phase)  $16,800.00  (throe  phase 

corr.h  I  nati  on  pneumatic/  $18,100.00  (single  phase)  $17,800.00  (three  phase 
<'  1  f ‘C  tr  i  c 

Best  Available  Copy 
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Thanks  again  for  your  interest. 


Very  truly  yours, 


Marshall  J.  Seavey  ' 

V.P.  Marketing 


MJS: js 
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